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IX.— On the General Theorjf of Duplex Telegraphy, 

By Lons SciiwENDLiat. 

(Continut^a from Vol. XLITl, Pai-t II, 1874.) 

# 

In the two preceding investigations* I have given the solution of the 
first problem for the bridge method. This solution established the general 
result of the double balance being the best j)ossible arrangement for the 
bridge method. In the present p^er I shall endeavour to liiid the solution 
oi iho first problem ioT tho differential method, which in practical impor¬ 
tance ranges second to the^idgo-method. 

II. Differential Method.t 

This arrangement for duplex working is based on tho well-known me¬ 
thod, of comparing electrical resistances “ differential method,” and Fig. 3 
gives the general diagram when this method is applied for duplex working. 

• J. A. S. B., Vol. XLin, Part IT, 1874, pp. 1 and ?18; fhil. Mag., Vol. 48, 
1874, p. 117 and Vol. 49, 1875, p. 108 *, Journal '^olegrapliiquo, Vol. II, p. 580. 

t The method was originally in vented, as stated before, by Mi'. Frisclien, 

and Messrs. Siomemi apd Halsko. A particular cogo of this method was patented by 
tfrem ill England in 1854. 
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JExjtlanaiion of the Diagram, • 

eloctroiTiotive forcp of the Ijaltory. 

/3, internal rosistanco of thc^ignalling battery. < 

I, a constant resistance key. 

rt and/>, tlie coils of ILo laaeiving instrument. These coils, for .any sent current, 
have opiJUhito magnetic (^(ats with lespeet to any given magnetic ])oJe external to 
the coils; while, for any loeeived current, these coils add theii ellects with resiH'ct 
to that same magnetic polo. Ily « and b shall also ho desiguaUid tho resistances of 
the coils. 

d, w, /, and h arc certain rcsi-stanccs, tho necessity of ^vhich will become clear 
hereaftei'. ' 

i, the resistance of the rc.saltant iiiult of the Hne,^cting at n distance V from sta¬ 
tion I, and at a distance V* from Station IT, (]>oth expressi'd in resistances, 

BO that I* + l"z=,L equal the “real conduction resistance” o1‘ tlie line). 

I'lie, other tenns, viz. L\ i", p', p", (■', c", &c., which will neci'ssarily be of frequent 
occuiTonce also in this paper, will boar tho same physical nu-aiiing here as before. 

The practical inferiority of the difereniial method, when compared witli 
tlie bridge method, i^will be clear at once, is that specially constructed 
receiving insti-unfents on the diflerential principle are retpiircd. That, there¬ 
fore, the introduction of Duplex Telegraphy based on the differential method 
woifld at once involve also a total change of the receiving instruments 
hithei’to used. This is clearly a serious disadvantage from an admmistra- 
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tive and financial point of view. But besides this, without goitig into de¬ 
tails, the dilFerential method has also a very serious objection from a tcohni- 
cal point of view. While in the bridge method the balance is obviously 
•independent of the resistance of the receiving instrument, in the differential 
method the balance is clearly a function of Uie resistances of the two coils of 
which the receiving iustrament consists, and as those two coils may alter 
tlieij resistances independently, and not in proportion as indicated by the 
, balanee oijuation, a new element of disturbance is introduced, which the 
bridge method does not possess. 

Besides this, differential instruments are necessarily mechanically more 
complicated than others, and recpiire therefore • superior workiramship, cu- 
tailing*greater expense To arrive at working efficiency*. 

General expressions for the two*functions “ D” and “ S.” 

In order to obtain., the two functions D and S, wq have to ^lovelop the 
general expressions forj^, P, and Q; say for Station I., 

2 / in our particular cast is the force dxerted by the two coils a' and b' 
on one and the same magnetic pole when Station I is s'mding and Station II 
is at rest. This force is clearly the dilference of the two forces exerted by the 
coils a' and b'. 

Thus we have 

• = A' nf— B n' 

where A' and P' are the currents which pass through the two coils «' and b’ 
respectively, when Station I is sending pud Station II is at rest, while m' 
and ?/-' are the forces exerted by these coils when the unit current passes 
through them. At balance in Station l,p' = 0 
Further F ==-. m' + 15' n' * 

whore 31' and 13' are the curretits which pass through the coils and b' re¬ 
spectively, when Station II is sending and Station I is at rest (single 
signals). • 

Further Q = Y' w' -f* ([' n' 

where f' and are the curfcnts which pass through a* and b' respectively 
when both stations are^js/mding simultaneously (duplex signals). 

To get the most general ex])rossions for these three forces P, and Q, 
we have to fix the signs of the two terms of which they consist. This is 
best done by considering the forces m and n as abs()lute«numbei‘s, and deter¬ 
mining the direction in which they act with respect to one and the same 
magnetic pole by the direction of the cm’rents pass(pg through the coils 
a and b. ‘ • 

To fix the signs of the currents, we siiall call, arbitrarily, that current 
positive which passes through the coil a in the sending station, wheil the 
negative pole of the sigualling battery is joined to earth. 
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Further, if we suppose at the outset, that the movement of the key h 
does not alter the complex resistance p of its own station, i, e.j the fulfil¬ 
ment of tlve key equation 

to + =f *• 

a condition which is essential, it is clear that the currents Y' and fir' are the 
alpjiihraical .sums of the currents A', and jB\ 33' respectively, whence it 
follows that 

Q' = {A' + t') m' + (S' + 33') 

where the currents contain the sign.'i. 

Now, with respect to tlie iniiunc'r of connecting up the two signalling 
batteries £' and HI'', we have the following two different cases : 

\st. The same pole of the signalling battery i.s connected to earth in 
each station, thus: 

yi' = + in' + B' n' 

+ a'w'+ 33'«' 

Q'^{± ^' + 21') w'+ g^B'X^^n' 
where the upper signs are to be used when the negative poles of tlic signal¬ 
ling batteries are connected to earth in both stations, and the lower signs 
wdicn the positive polos of the signalling batteries are connected to eiuth in 
both stations. 

2.nd. Opposite poles of the signalling batteries are connected to earth 
in the two stations, thus : 

2 ) = + .J.' m' B' n' 

B' =- + 31' M' + 3§' ft' 

O' =- (± ± a') + (+ B' ± 33') ft' 

where the upper signs are to lie used when the negative pole in Station I 
and the positive pole in Station II are connected to earth, and the lower 
signs when the reverse is the case. 

Subtracting in cither of these two cases P' from Q', it wdll be seen that 
invariably 

/S' == g — P' p' 

or that, on account of having fulfilled the key equation m? -f- P = f the 
difl'erence of force by which single and duplex sigttal| are produced is equal 
in magnitude and sign to the force by which balance is disturbed. Further, 
that it is perfectly immaterial whether the same or opposite poles of the 
signalling batteries rre put to earth. For reasons already explained I pre¬ 
fer to use the negative poles of the signalling batteries to eai'th in both 
stations, and this alternative we will suppose is adopted. 

Thus we hav(5; 

/ = w' —JTft'' 

• P' = — (%■ m' + 33' ft') 

g = {A! - %•) m' — (P' + 33') ft' 
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■ P 


If we now substitute for A\D\ W their values, we got 


JS' 


(V + O ,, 

Jr - -. ... -. .A 


and Q'- 


D"(b''+d") ,E\, 

- W — 

^he sign of being contained in A', and 
where 

{V 4 . t?' + o' ++ o + {V + d') {a! +;»/ + O 

N"=^f\V + i"+ a" + r + O + {b" + d") {a' + r+ c'4) 


• 


i V p t 

A' = {V + d') m' —-f + cO ft' 

Thus the general exprtjssTons for the t’vo functions D and S are; 
B' N" A' 


D' 


P 


F ~~ B" N' {b" + </") pf A' 


«'=/=“y.A' 

.„aD”=/'=^'_ 

P” K M'(b'+,e) f K"\ 


■ for Station I. 


B" 

S" = /)" = — A' 
^ jY'' 


kfor Station II, 


Biyid fnlfihncnt of the two functions D — 0 and S = 0 . 

D can only become zero, for Unite resistances of the branches, if 
p S — 0 

i. e. if A — 0 * 

Now, to keep A = 0 we may Adopt two essentially different modes of 
re-adjustment, namely:— 

Either leave the coiijs' and their armatures stationary, and adjust ba¬ 
lance by altering the resistances of the branches. (« + ^) and (6 + d) sepa¬ 
rately or simultaneously, or leave the resistances of these branches constant, 
and move the coils or their armatures. These two casdfe are to be consi¬ 
dered separately. 

(a.) Re-adjustment of balance by altering th» resistances of the 
branches. • 

As a and I are resistances which in the form of coils have to exert 

• 

magnetic force, it is impracticable to suppose them variable. If they have 
been once selected, they must necessarily be kept constant, whence it follows 
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that tho I'e-adjuistment of balance is restricted to a variation of the resis¬ 
tances Ji and d. 

]3ut as p is a function of h and d, to establish balance by altering one 
of them only, would invariably result in an alt(!ration ofp, and consequenfejr 
immediale balance would become an impoesibility. 

Thus in order to readjust balance, and at the same time to keep p 
constant,* we must vary h and d simultaneously. t 

Now, it can be proved in csacily the same manner for the dhTcrentia^ 
method as it was for tho bridge, that in order to make the disturbance 
of balance for any given variation in the system as small as ])ossiblo we must 
make p Jfe largo as possible, wlienci! it follows from the form of p that 

/=z. + j : 

the “ regularity condition'' for the differeiitial method. 

But since * 

/=«? + 

it follows that to rc-estahlish balance by an alteration of tbo resistances 7i 
and d while o, i, (3, and p keep constant, we have to vary all the four bran¬ 
dies J>, d, u) and f simultaneously, in such a manner that their variations 
fulfil the following condition ; 

8/^ y = Smi = — (2 U) 

which is simple enough to allow of its practical application; but which 
nevertheless shows again the inferiority of ^the differentia) method as com¬ 
pared with the douhle lalance, i. e.^ in order to fuKil immediate balance, the 
keg equation, and tho regularity condition for the differential method, wo 
have to make the four branches of the system simultaneously variable, while 
in the douhle balance the same effect can be obtained by having one branch 
only variable (the h branch). 

It is wmrth while to mention here tiiat there is a special case of obtain¬ 
ing immediate balance for the differential method by the adjustment in one 
branch, namely, wlien/=<>, for then p would be independent of d, and 
therefore balance could he obtained by varying d without altering p. 

However, on account of the key equation f = to + it wmuld follow 
from/— 0 , that fi must be zero also, which rcpi’cs^ents a phj’-sical impossi¬ 
bility inasmuch as the internal resistance of galvanic cells cfinnot be reduced 


' b + d + / 

keep (i, b and/constant and vaiy h and d, whence wc should have: 

8p = (J + d +j/’) (8 + r? + / + 5<0 8A + fidzso 
an equation, whid-a it is always possihlo to fulfil for any variations of h and d if taken of 
opposite signs, although it may ho difficult to achieve it practically hy a simple motion, 
Bugh as that of turning a handle. The absolute value of these variations dijpends of 
coui'Se on the variation of c which disturbs the halanco, and hi order to have aeeolerated 
balance we ought to decrease h and increase d when o increases, and vice vmd. 
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to zero, not even approximately. Besides the E. M. F. requisite for duplex 
working being necessarily comparatively large, will always be a quantity 
which cannot be neglected against tin*, other resistances of the system, even 
ifthe single cells were of small resistance. 

But supposing it wore practicjible to congtruct a battery of exceedingly 
low internal resistance, then, as /« 6 + it would be necessary to make 
J = <4 and d = o another physical impossibility, as h must consist of con- 
yolutions to produce magnetism, and d must be variable to produce balance. 

This solution f ~h ^ d — to /3 == o, or even each of these three 
branches of an only exceedingly small resistance, must therefore bo rejected, 
(i.) Adjustment ofhalancd by moving the coils or armatures.* 

Thfl, it will be clear* is the solution for immediate balance., for sucli a 
mode of adjustment would involve^o relation between the resistances of the 
three branches, leaving thejr deffrinination free for other purposes. In order 
that the slightest moyemejit of the two coils, or their armatures,'may pro¬ 
duce the re([uircd balance, it will be best to move both the,coils or armatures 
simultaneously in the same dweetion. In frtet to be able to produce balance, 
no matter how great the variation in the resistance of the line may become, 
it will be necessary to make the coils movable for the changes of seasons, 
and the armaturcis for the daily changes. 

It is clear that the diHerontial method, when balance is adjusted by the 
movement of the coils or armatures, can alone be compared in efficiency with 
the double balance, and the superiority of the latter is most striking. While 

immediate balance, and the fulfilment of Ihe other two essential conditions 
• • • ® ^ 
can he obtained with the double balance method within any given range by a 

variation of the resistance in one single branch Q> Inmich), this same result 
with the diderential method can only bo arrived at by* either sujiposing four 
branches simultaneously variable, or by supposing the coils and armatures 
movable,—both pre-suppo.“ing complicated mechanical arrangements requir¬ 
ing delicate workmansbip and being liable to get out of order. 

Hapid approximation of the tloo functions D and S towards zero. 
Siqiposiiig the fulfilment uf the key equation as one of the most essen¬ 
tial conditions, we know* that 

p ==. S for each station invariably. 

Now for Station 1 wo have 

P' =S' = -E'|> 

where 

A' = (J' + d') m' — ( o' -f /i' -f- c^ n' 

N* =/' {V + + h' -f- c') (i' -f («' + Id + c') 

If we call c' that value of the measured circuit, whicli for any given 
values of the two branches V + d' and o' -f Id produces balance in Station 
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I, i. e. foi'which A' = o, then if c' varies Be*, we have A' = »' Be*, while 
becomes JV' + BW'. 

Thus we have 


/S' 


n* Be' 
If' + BP 
JS'n' 


Be' 


f (b* + d') 

but as a' + + iy'rTrT~l> —P complex resistance in Station I, and 

*> / + T <* 

as further Sc' can be neglected against <?', we have unallj: ‘ 

o/ 77. 

^ --^f+b' + d' c'+P 

Further n', the force exerted by the coil h' on a given magnetic pole 
when the unit current passes through the coil, can be expressed as follows: 

n‘’=r' ^b'* ' 

where r' is a coefficient depending only on the dimensions and shape of tlie 
coil, on the manner of coiling the wire, and on the integral distance of the 
coil from the magnetic pole acted upon. 

Thus wo have 

s/b' Bo' 




:U'. W.ff 


+/' + d' c'4-p' 

Now supposing the factor, W constant,f S' becomes smaller the 
smaller 6 is. 

In the second part it has been proved quite generally that $ decreases 
permanently with increasing p' p", no matter to what special cause the vari¬ 
ation of c' is due, whence again it follows that p should he a maximum. 

From the form of p however we see that for any given sum b +f + d, 
p becomes largest if 

which is “ the regularity condition" of the differential method. 


• This expression supposes that the tldokness of the insulating covering of the wire 
can be neglected against the diameter of the wh'o, which is allowable. is a constant 
with respect to J'. ^ 

t That W* can be kept constant while decreases and varies, and/*+^ 

is constant, it will be oloar is possible, for if 0 the variation of V + ^ may be 
considered entirely due to a variation of d*, equal and opposite in sign to tho vaiiation 
of /^ If =s 0 then we must consider variable with V in ordw to keep W constant 

wMle r- varies, irluclx is admissible since tbe positiw of the coilu has not been fixed m 
9 

yot. 
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To have S' therefore for any variation as small as possible, we must 
make/ = 5 4 . Substituting this value of/we get an expression for S' 
wjjich shows that it has an absolute maximum for J but no minimum, from 
which we conclude that h should be made either very much smaller or very 
much larger than the value which corresponds to a maximum of S, but no fixed 
relation between h and d ox a can be found. 

Hi order to prove that h d =f is the solution, we must now show 
fhat it ako makes D as small as possible. 


But as 




we have ftily to show that the regularity condition I ^ d=s f makes P 
either as large as possible, or, whic^ would be .still better, a maximum. 

Now • 

F = A' f y 

• * . 

whore A" is the current which enters the line at point 2 (Fig. 2) when 
Station TI is .sending alone, while / is the factor which determines the loss 
througli leakage of the line, and A' is tlie factor to which the magnetic force, 
exerted by the current A" p in Station I, is proportional. 

p as well as A' are functions of the resistances in Station I only’* but 
not of those in Station II. 

Now for conistant values of p and A' (i. e. leaving everything in Station I 
constant) P' becomes larger the larger A" is: 

Substituting its value for N", and dividing numerator and denominator 
by b" + d", we get * 

JfW 

f -i-/ 4. rt" 4. v 4. /.» n ^ f \ 

J + — ^"- 4 . d'- + « + A 4 - « (1 + 

Supposing balance in Station H rigidly fulfilled, we have * 

(b"+ d”) w" — {a" 4 * a:' + c") n" = 0 . 

/. c" = (&" 4* d”) % - («" 4 - h"). 

. n 

Substituting this value of c" in the expression for and reducing, 
wo get 

E"r"^b" 


A" ^ 


f" f" 4 . / {b" 4- d" + f) V'a" 


/ 


+ ft X V r:?”' 

t + t' + zj* /'+y + <r 


8 
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DivMing by 2 *, and putting ^ == r" we have 


j!' r 


»" s/h” 


f v” s/h” + {V + d",^f" s/a” 


,(No. 

^’1 


2 , 


W 


This expression has a maximum* for 

h"^-r^d" 

■which contradicts the regularity condition/= h + so long as iia different 
from zero. 

Thus, in order to fulfil the regularity condition, and the maximum 
current, Vor the differential method simultaneously, wo must put up 

= o ' 

It has, however, been shewn that in order to have immediate balance, 
when adjusting balance by a variation hi the resistances, we have to 
alter the resistances of the four branches 6 + -/, a + h^‘, and 10 -{■ /S simul¬ 
taneously accordii^g to a relation already given.< Thus it is proved tliat 
adjustment of balance by an alteration of the‘ rtjsistauccs must bo rejected, 
since, as pointed out befor»^,' a variation of the resistances of the coil b is 
impracticable. 

We are obliged, therefore, to adjust balance by moving the coils or 
their armatures, and the further solution of the problem is only required, 
when this mode of adjustment is adopted. 

Majc'mum^magneMc moment. 

It has now been pror'od that d is to be made zero, in order to be able 
to fulfil the conditions of regularity and maximum current simultaneously ; 
and that therefore, ta obtain immediate balance, readjustment of balance is 
to be efiTected by a movement of the two coils a and h or their armatures, 
and not^ as has boon generally proposed, by an alteration of the resistance 
in the branches {a ^ /<) and (i + d'). 

, Hence A appearing in the denominator of P only, and A > 0 not being 
any more required for adjusting balancS, the best value we cau give to A 
is:— 

A = 0 

which will make P, obviously largest.f 


• In order to keep tho balance in Station II rigid when 4^ varios wo must suppose 
simultaneously variable with This is perfectly justified, for v" can be altered by 
an appropriate movement of the coils to keep up tho balance in Station II without al- 
toring the outgoing cicn’cnt A’*. 

t The rcsistanecs d and h, without exerting magnetic force, 'W'ore originally intro¬ 
duced in order to investigate the possibility of adjusting balance by an alteation of tho 
resistances in tho branches. But since it has been sho'wn that this mode of adjustment 
is to bo rojoeted it is of course clear that the dead rosistances in those bi'^ches should 
be made when jP wiU become largest, 
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Substituting tliorefore in the expression for P 


■ 

o 

11 

II 

m 

f = W ^ 

wc get 



P—. y 

2 (ffl" + c") + 6"^ 

and 

• • 

P* — a" \" 

2 («' + c')+b'^ 


for Station I. 


„ Station II. 


' f 

These two expressions do not as yet contain the balance conditions. 


The factors 


F- 


and 


2 {a" + c") + b\ 2 {a' + c') + &' 
arc identical, namely :— , ‘ • 


_/*'_• _ ' iT __ i 

2 (a"+0 + 4" .2“(»-+0 + i'7 C 

Where Q = i {2 {/+ a" + /' + T) + 4' + 4") + ~ 

+ (a" + r) («' + r + h') + (fl + V) (a" + r + h") 

as can be easily calculated by sustitufing for ju, and c their known values. 

In the second investigation it lias been stated why P' and P" cannot 
be made maximt^separately, and that we could do nothing else but make 
their sura a raaximuui. In this case we have to do the same. Hence the 
c[ucstiou to be solved is reduced to the fofiowing : 

P=p’+p-'=4. 

is to be made a maximum with respect to the variables o, I, q and r, while 
they are linked together by two condition equations, namely * 

r' («' + c') — q'\/a' b' — 0 balange in Station I 

and /'(»" +c") “ 2 'V^*= 0 „ „ II 

This general problem can be solved in exactly the same way as it was 
in the second investigation. It is however not needed to do this again, 
since the general solution can be written down from inference, after having 
solved the special problem for a line which is perfect in insulation. 

Suppose that i = oo, or at least very large as conljiared with 1' + V 
= i, then obviously P' and P" become identical without condition, 
namely:— , 

_ Tj/> p ___ P 2 ti •4* r^/ b a 

4 i 2 <i "f* 5 

while the two balance equations become also identical namely 
, 2 qy/a h — 
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a 


If we substitute the value of r from the balance equation in the expros- 
siou for P, we get 

P = JEJo.-_ 

4«+2Z+i 

which has an absolute maximum with respect to a only, namely 

±+Jl 

2 4 

Substituting this value of a in the last expression for P we get: * 

^ -- 

e ^ \/2 Z -f & 

Whence it follows that P becomes largest fdr b — o, othorvvise h re¬ 
mains indeterminate; q on the other hand should be made as large as 
possible. 

* T 

If we now put v = ~ and develope its value frito^the balance equa- 
’ S m < 

tion, we get ' ' 

/m 

} 2 V 2 /. + 6 

The solution of the 1st problem of the differential method, when the 
line is perfect in insulation, is thei’efore 

h = (l ■=0 ’ 

f = b = w^p 


1 r 

a> = /_ 

2V 2 


2 Z d* 5 

The absolute value of b is left indeterminate,^ and we only know that 
the smaller it can be made the better. 

But to fulfil tins best condition f= b == w {3 ~ o represents a 
physical impossibility, since neither j3, ihe internal resistance of constant 
galvanic cells, can be made zero, not even approximately, nor b, which must 
have convolutions in order to act magnetically. 

The larger/= h=s=w ft becomes, for practical rijasons, the more 
the differential method, even under the best quantitative arrangements as 
given above, wilbbecome inefficient as compared with the double balance. 


* Praoticallyj however, it may be said, that i is given; for generally $, the inter¬ 
nal resistance of the signalling h^tery is determined by the nature and nuinhcr of 
galvanic colls required for duplex working. We must only itimemher that h should he 
made somewhat larger than in order to have an adjustable resistance w in the battery 
branch, which may be used for compensating any variation of the batttay resistance) 
that the equation /s 6 ssw + $ may be permanently fulfilled. 
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Now by inference we got for a line with leak^o, i. go 

y 4. 

2 


‘iV 2 J/ +b' 

,■'= i /ZZZ 

2 V 2 i"+S" 


l Approximately. 




Tj^o above valne.s fpr a and v are somewhat too large, but in practical 
application they are quite correct enougln 

The physical reason that tli» solution for the differential method gives 
an indeterminate result, is simply due to the fact that the force which pro¬ 
duces the signals ui*the difterential method is due to the combined magnetic 
actions of hvo separate eoils through which unequal currents pass, instead of 
to 07ie coil, as in the bridge method. On account of i = yj it follows that 
the current which passes through the I coil is only half of that passing 
tlirough the a coil. Thus, in order to make the m«st of the arrived currents, 
I and f should be both equal to zero, or, in other words, placing all the 
convolutions in a and none in b must clearly give the greatest magnetic 
force. Obviously, however, sqch a solution could not fulfil the balance con¬ 
dition in the sending station. , 

The value of b shouU he chosen as small practicable and its minimum 
value is/T, the internal resistance of the signalling battery. How much 
larger b should be taken, di'pends on the absolute v^j-iation of /3, i. e., on the 
constancy of the resistance of the signalling battery. If the battery is very 
constant with respect to internal resistance, then 6 need be only very little 
larger than /3, which dotennines the adjustable resistauce w. 

For instance minotto cells can be easily’prepared with an internal re¬ 
sistance of 10 B. A. TJ. per single tfell. Their minimum resistance, obtained 
by working, is never less than 5 b. a. ij., and if the zincs are changed from 
time to time, their maximum resistance will scarcely ever be higher then 
10 B. A. TJ. . 

Hence to make b about 50% larger than /3 will suffice, by' which, if 
j8 is known, the greatest value of w is lixed. • 

The absolute value of j8 can be determined from the number of cells 
which have to be connected up successively, in order to work a given instru¬ 
ment through a given line, when the circijit Fig. 2 is adopted. This abso¬ 
lute value of )8 will therefore not only depend on the electrical state of the 
line and the nature of the cells, but also on the absolute sensitiveness of tho 
differential instrument employed. 
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To make /9 therefore as small as possible, a sensitive eonstruetion of the 
differential instrument becomes requisite; further cells of high e. m. p. and 
low constant resistance are best adapted for forming the signalling batteiy. 
In order to got the widest limits in the variation of w it is clear that that 
should be selected which is calcfllatcd fronf the maximum number of cells 
required to produce the signals with sufficient force. The greatest number 
of cells is obviously required when the line is at its lowest insulaticm, in 
India during the monsoon. e • 

The value v— — is what has been termed the mechanical arrangement 

of the differential instrument,* ^ ^ 

If i == to + j8 has been determined by fixing fi, then v has its smallest 
value for Z largest, which is the case wheif the line is perfect in insulation ; 
when the cqil a must he closest to the magnetic }/ole acted upon, and tiie 
coil b furthest away from it. * ^ 

The highest vadue of v we obtain hy substituting the lowest Z, i. e, 
when the line is at its lowest insulation; when Ihe coil b must he nearest to 
the magnetic point acted upon, and tlie coil a furthest away from it. 

Hence the two limits of v being fixed hy the known limits between 
which L varios^the extent of movement of the two coils is also fixed, and 
consequently, if j is chosen arbitrarily, the construction of the differential 
instrument is determined. Hut oven g is not .quite arbitrary, siueewe know 
the form, dimensions and rcsistance^f the coils, which, for nistanee, in Sie¬ 
mens’ polarized relays on any given*line, have to produce the magnetism in 
single circuit to get the signals with engineering safety. 

The solution of th(t 1st problem of the dill'erential method is therefore; 

1. Balance in each station must be obtained by a 

movement of the two acting coils or their armatures, 
either singly or better simultaneously in the same di¬ 
rection, and not hy an Alteration of the resistances in the 
branches. • • 

2 . If this mode of adjusting balance be adopted, thou the solution is; 

d ^ h = 0 
f =b = w + i8 
L b ■ 

v—I—l /. ^ 

. * q W2L + b 

It will now he clear that thwgiven solution fulfils the following essen¬ 
tial qpnditions : 

* J. A. 8, B., Vol. XLI, Pt. II, p. 148. 

Phil. Mag., Vol. XLIV, p. 166. 
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(i). Ary variation of the resistance in the total system has the least 
possible disturbing effect on the receiving instrument. 

^ (ii). Any disturbance of balance can be eliminated by an appropriate 

movement of the two acting coils or their mmatures, without 
disturbing balance in the distant station. 

(lii). Conditional maximum magnetic moment of the receiving instru- 
• meut. 

(i*). Conditional maximum cutrent. 


Addendum I. 

%0l wish to gh;c eome additional explanations and correAions with 
reference to the 1st and 2nd parts of tliis investigation. 

In J. A. S. B., Vol. XLIII,»1871, Pt. II, p. 20,1 have substituted 

without stating tlflit this expression for & is only approximately true. 
The correct expression f5r c' is clearly • 

' + ,+r+p" 

which approximates closely towards L' + p" if I*' p" is sufficiently small as 
compared with i. This for any line in good electrical condition, will always 
be the case. , 

At page 9, in the foot note, for “ as nearly as possible equal" read “ as 
nearly as possible proportional." • 

At page 20, ~ L (a* — y®) •{> 2 ag {d — g) ~o 


should be 


dg 

da 

% 


= i (a® •—y®) + 2 a (a d*— y®)= o 


At pages 19 and 221 after having shown that 

I conclude at once that on account of equation VI (a d — gf« o) 

a = g^d^f .‘ ... VIII 

while mathematically it fullolvs only that 
o=Siy 

and * d—f 

These two equalities do certainly not contradict equation Vlll but they 
do not necessitate it. * 

The additional reason why equation VIII should be cbosen follows 
from the balance condition • , 

a d -—b 0=0 


• $ 




a d 
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Therefore I becomes largest for any given e and any given {a + d), if 
we put a=-d. 

But J largest is required for two separate reasons : 

♦1. If the immediate balance is disturbed by an alteration of the resis¬ 
tance of one or more of the four«branche 8 , i/hieh may happen, especially by 
/ i. €., /? (battery resistance) varying, then p becomes at once a function of 
I, i e., an increasing one with h. Thus in order to ke{‘p p as large as < 5308 - 
sible, and at the same time as constant as possible, h should be ^dected 
largest. 

2 . Fuidlior by making I as lai’ge as the circumstances will admit, we 
clearly bavb the largest sent and largest received currents, wliicb will be 
clear without calculation. In fact later on, page 232, it has been shewn that 
a = is the condition for the maximum signalling cui-reut. 


Adkenuum II. 

Since the 3rd February, 1875, the main lino from Bombay to Madras 
had been successfully worked duplice by means of the “ double balance 
method.” . 

This line is worked direct, i. e., without'any translating iiistniinents, 
and is 797 miles in length; it consists almost throughout ofNo. 5^ wire 
B. W. G. (diameter 51 m. .m.) and is supported “chietly on the I’russian 
insulator. 

The section of this* line from Bombay to Callian is exposed to the de¬ 
structive influence of a tropical sea climate ; between Callian and Poona the 
line passes over the Western Ghdts, the dense fogs during the cold weather 
and the heavy rains during the^South-west mopsoon 011 these hills seriously 
aflect its insulation; from Poona to Sholapore and Bellary, the line runs in¬ 
land and experiences a climate on the whole favourable for the maintenance 
of constant and high insulation; between Bellary and Madras, however, the 
line again comes under the influence of a most unfavo'iirable climate, especial¬ 
ly just before and during the continuation of the North-east monsoon, when 
the atmosphere at a high temperature, is saturated with moisture and salt, 
leaving conducting deposits on the surface of the insulators. 

Consequently during the South-west monsoon the resultant fault is 
near Bombay, dming the hot weather it shifts towards the middle of the 
line, and in November when the Vains set in at Madras and the weather on 
the Bombay liide is clearing up, the resultant fault is situated close to 
Madras. 
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By Fobruaiy next, duplex working will therefore have been submitted 
to a most severe test, applied as it will have been for a whole year to a long 
line the electrical condition of which is highly variable with respect to 
season and locality, and its practicability will doubtless again be clearly 
proved, as has already been the case on the Calcutta-Boinbay line, 1600 miles, 
where under no more favourable climatic conditions, duplex has, for the past 
tweUe months not only fulfilled but surpassed the expectations formed of it. 
« No difficulties have been experienced, and it is believed never will be. 

Strange as it may appear from a theoretical point of view, it will 
nevertheless be found in practice, that a line worked duplice carries more 
than double the traffic of the same line worked singly; for it repi%sents two 
lines carried on dilferent posts far distant from one another, instead of 2 
parallel lines on the same posts, and consequently the highly injurious effects 
of voltaic induction are ehminaled. 

Further the rweiving signallers, not being provided with keys, ai'O 
unable to interfere with messages during tlieir transmission. 

Corrections and repetitions do not necessitate a stoppage of work, for 
they are obtained in the following manner; the receiving signaller marks 
with a cross, or underlines the wmrds to bo repeated, and places the message 
by the side of the sending signaller, who calls for the repetitious directly he 
has finished the message he is transmitting, and during this call the distant 
station may oitlier send fresh ^messages or may also call for repetitions; 
conseiiuently single working need never ^e resorted to, and the simultaneous 
exchange of messages and porreetions becomes continuous. 

The Indian system of receiving (the sounder system which has now 
been universally recognised as the only right one haiyi for signalling) thus 
necessitates constant attention on the part of the receiving signallers, for any 
inattention on their part at once becomes known to the coutroUiug officer. 
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X .—Photography in connection with the Observation of the Transit of Venm 

at RoofJcee, December 2th (Civil), 1874.—% Captain J. WATEBEousBf 

Assistant Surveyor General of India. 

(Received July 30thRead August 4th, 1876.) 

In Docemher last I communicated to the Society a brief accKiunfc 
of the proposed arrangements for observing the Transit of Venus Roor- • 
kee, di’awn up by Capt, W. M. Campbell, E. E., and although the popular 
interest in the subject has now somewhat worn off, a description of the opera¬ 
tions connected with the application of photography to the observt^tion in 
India of this very important astronomical event may not be without 
interest to the members of the Society, anSi p a record of experience gained, 
be useful op a future occasion. 

Object of Photographic Observafion8.~W\t\\oui entering into the 
consideration of the astronomical problems invdlved, it may be briefly 
stated that the object in view in making photogra|jhic observa- 
tions of the Transit of Venus was to obtain a series of images show¬ 
ing, with the utmost attainable accuracy, the exact relative positions 
of the planet and the sun at carefully noted times during the pro¬ 
gress of the Transit at the different stations of observation : so that 

f * 

by combining these photographs, the path of the planet across the solar 
disc might he accurately determined and the solar parallax bo estimated by 
comparing the paths thus deduced for different stations. It was further 
proposed to endeavour to secure a graphic time-record of the exact 
momenta at which the internal contacts of the planet and the limb of 
the sun took place, by means of an arrangemept enabling a large 
number of photographic pictures to be taken on a single plate at 
intervals of a second or so Just about the time of contact. It was antici¬ 
pated that results of the highest possible value and reliability would be 
obtained if photographs sufficiently exact to allow of minute micrometrical 
measurement could be secured, as such photographs would form a permanent 
and indi.sputable record, entirely free from the errore and imperfections in¬ 
separable from personal observation, and have the further advantage that they 
might be examined at leisure and, if necessary, carefully compared by seve¬ 
ral independent examiners. How far these anticipations have been fulfilled 
still remains to be seen ; but as several hundred photographs have been ob¬ 
tained in various parts of the world by different photographic processes and 
with dissimilar instruments, sufficient data will probably have been gained 
to test tbe^s^alue of photography for observations of so delicate a nature 
and, if this is satisfactorily proved, to show by what methods it may most 
successfully be applied. 



€5 


1875. j the Ohen'ation of the Transit of Venus. 

The superintendence of the official arrangements for the lobscrvation 
of the Transit in Northern India was entrusted to Colonel Tennant, 
R. E., who has done so much to further the progress of astronomy and 
Sblar physics in this country, and was one of the first to recognise the 
value of photography as a means of recording the Transit. He selected 
Eoorkee in the N. W. Provinces as his station of observation, partly on 
account of the great advantages to be gained by the proximity of the Canal 
^Workshops for setting up the observatory and the repair and adjustment of 
instruments. 

Thotoheliograph ,—It was arranged that photographic observations should 
form part of Colonel Tennant’s programme and that with this object he should 
be furni?lied with a pholoheliograph by Dallmeyer, of the same construction 
as those supplied to the English apd Russian expeditions. These instruments 
were on the same principle as the photoheliograph designed by Dr. Warren 
Do la Rue for the l^ew Observatory, and consisted of a telescope com¬ 
bined with a photograplpc camera, equatorially mounted, and driven by 
clockwork. According to description {^ven by the maker, the object 
glass was 4 in. diameter and 60 in. focal length, corrected to com¬ 
bine the chemical and visual foci. The image of the sun formed at the prin¬ 
cipal focus was about ^ in. in diameter and was thrown on to an enlarging 
combination by which an enlarged image about 4 in. diameter was projected 
on to the sensitive photographic plate arranged as in an ordinary camera. A 
little in front of the enlarging lens was a slide pierced with two circular 
openings, one fitted with ^ider-web crosslines and the other with a glass 
plate ruled with a fine reticule of squares, alid capable of adjustment so as 
to bo brought into the focus of the object-glass in order that the cross-wires 
and reticule might be enlarged and brought to fine focus at the same time 
as the image of the sun. The pictures could thus be taken with the cross¬ 
wires, which served as a reference mark for measurements in connection with 
the declination and right ascension circles, or •with the reticule, by means 
of which any optical distortion paused by the secondary enlargement of 
the image could be measured.. 

The quick exposure of the plates was effected by means of a shutter 
sliding between the cross-wires and the enlarging lens, in which position the 
object could be effected with a minimum of motion. This shutter was held 
at its lower end by a spring and was arranged so tha^ when raised to its 
full extent, by means of a striqg attached to its upper end, the passage of the 
solar.rays to the sensitive plate was cut off. This string passed over a 
pulley on the body of the instrument and had at the end a hook on which 
a loop of strong cotton thread was attache*! and, being stretched so as to 
pass over a conical block fixed on the camera, retained the sKhtter irf its 
raised position. When the thread was cut, the force of the spring imme- 
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diately drew down the shutter and allowed a momentary exposure of the 
sensitive plate to the solar rays during the passage of a slit in the shutter, 
the width of which could be increased or diminished at will from nil to ‘5 
of an inch by means of another slide worked by a screw connected with a 
graduated scale. The rapidity of motion-of the shutter could also be regu¬ 
lated by increasing or diminishing the tension of the spring by moans of 
a screw. o 

When the shutter was down the solar rays were quite cut off but by*, 
a simjjle arrangement a circular apertuj'e above the exposing slot could be 
brought Ihto a position eoucentric with the axis of the telescope, thus per¬ 
mitting Cue whole bundle of rays to })as3 uninterruptedly through the 
camera and enabling the image to bo examined for focussing, &e. 

The camera of the photoheliograph was constructed to take plates six 
inches square. The position of the image on tho-plates was regulated by 
means of a liudertixed on the outside of the telescope rtube and consisting 
of a lens throwing <au image of the sun upon a screen made of talc covered 
with paper, and adjusted so that when the enlarged imago was in its pro¬ 
per position on the ground glass of the camera the tinder image just tilled 
a square ruled on the talc screen.* 

Janssen SUde.-^A repeating an’angemcnt for taking several pictures on 
one plate, designed by ]Jr, Wari-en Do la line on the principle proposed by the 
eminent French astronomer M. Janssen, and known as the Janssen slide, also 
fonned part of the equipment. Thi^arrangement having been fully described 
and figured by Br. Be la Uup,t it will sulUce to say that it consists of a eii-cular 
wooden case about 12 in. in diameter and 2 in. deep, with a removable shutter 
in front and constructed so as to be fitted on to the camera in the position 
occupied by an ordinary dark slide. Ilevolving on a central axis within this 
case is a metal disc or plate-holder, with GO radial slots and as many circular 
spaces racked in its edge, caiTying the sensitive [ilate hold between rings 
strongly electroplated with silver. Outside the case, in front, a second smaller 
disc revolves just outside the shutter and is provided with a radial opening 
capable of being opened or closed at pleasure,.so as to regulate the exposure 
by admitting more or less light to the plate tlirouglka radial slit cut in the 
shutter of the slide, about 1 in. long and exactly corresponding in jmsition 
and width to the sixtieth part of the circumference of the plate. The axis of 
this exposing disv. passes through the case and carries a pin which fits into 
the slots in the edge of the revolving plate-holder and is turned, from outside 
the case, by meani^, of a winch arranged with gearing, so that it may be 

* Tho screen orig’bally supplied with the instrument was of parchment, hut as 
Ihis^ was found to expand and contract with tho variations of moisture in the air, it 
was advantageously replaced hy the talc and paper season, 
t Boy. Ast. Soc. Monthly Notices, May 1874. 
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worked either by hand or automatically by means of clockwork. * This axis 
also carries an ivory ring on the periphery of which is fixed a piece of 
platinum wire which, as the axis revolves, comes into contact with a strip of 
fJlatinum fixed on a spring attached to a connector, so that it may be placed 
in electrical communication with a chronograph and electric clock and thus 
enable the precise moment to be recorded, when the uncovering of the aperture 
in tin; shutter of the slide by the exposing disc exposes a portion of the plate 
^to the s^in. As there are sixty slots and the aperture corresponds to the 
sixtieth part of the circumference of the plate, it is evident tliat for each 
entire revolution of the plate-holder sixty distinct images will be imjtres- 
sod on as many separate portions of the plate within an annular space about 
1 in. wiJe round its circumference. 

The apparatus is constructccl,so that the plane of the sensitive collodion 
film shall exactly coincide with that of the focussing screen of the camera, 
and in order to adju^ the* instrument so as to obtain an im^e of any de¬ 
sired portion of the solaivlimb or disc, it is arranged that when the sensitive 
plate is in the proi)er position for receivinjJ the first image of the sixty, 
the observei* can look from behind, through a series of thioe red glasses, one 
of which is in front of the plate, on tlie exposing disc, and the other two be¬ 
hind it, one on the revolving plate-holder and the other on the wooden 
case. The three glasses are coincident only in one position, i. e., when the 
stop, formed liy racking the last of the radial slots for only a short dis¬ 
tance, is on the right of the axis; and as the stop is on the left of the axis 
after a complete revolution, the revofying plate-holder must always be 
reversed through an entire revolution after each operation in order to bring it 
into the proper position for focussing. While focussing, the sensitive plate 
itself acts as a focussing screen. 

By means of clockwork the rate of revolution of the plate-holdor could 
he so adjusted that the exposures might he made at intervals varying from 
about half a second to two seconds, hut as it was desirable not to expose the 
separate pictures too rapidly, the nate was set so that, the entire revolution 
might he accomplished in about a minute and a half. 

preliminary trial^^with Dry Plates. —I received intimation about the 
middle of August 1874 that, with the concurrence of the Surveyor General, ray 
services were likely to bo placed at Colonel Tennant’s disposal for the superin¬ 
tendence of the pliotographic observations. As there apponred to be a general 
opinion in Europe that a dry process would be most suitable for con¬ 
tinuous observations lasting over a period of so^e hours and would 
have other special advantages for the p^yrpose, the first thing to be done 
was to select the process to be used and to gain some experience in working 
it; and although the weather at that time of the year was most unfavorable 
to photography and very trying to work in, all the time that could be 
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spared frtfm my regular office duties was devoted to preliminary trials of 
dry plates in Calcutta till October, when I joined Colonel Tennant at 
Eoorkee. 

It was understood that the English observers were to use the beer-aP 
buraen dry process recommended by Captain Abney, R. E., and therefore 
my first trials were with it; but although the instructions given by Captain 
Abney were carefully carried out, it was found impossible to obtayi the 
exalted sensitiveness claimed for the plates and, though the pictures^obtain-^ 
ed had many good qualities, the exposures were so long that I could not 
but Consider the process unsuitable and look for some other by which 
more sensitive plates could be secured. The beer-alburaeu process was, 
however, tried on several different occasions, both in Calcutta and St Roor- 
kee, with different collodions and various samples of beer, but always with 
the same result. ' , 

The eausJ of the great want of sensitiveness s^iown by these plates 
could not be discovered. Captain Abney says that tliose who have not 
succeeded with his process have dot used a sufficiently porous collodion ; but 
on this occasion several collodions \vcre used, some containing a large pro¬ 
portion of water, but without any noticeable advantage; though other dry 
plates taken with the same collodions gave much greater sensitiveness,* 

It is possible that the beer used was not quite suitable from containing 
too large a quantity of chlorides or other substances detrimfcutal to sensi¬ 
tiveness, and that this was probably the case is shown by the fact that a 
much greater sensitiveness and geiierally better results were obtained with 
the mode of working the hccr-albumen process leeomraended by Mr. 
Davies of Edinburgh,^in which a small quantity of nitrate of silver is 
added to the beer with the effect of throwing down all the chlorides and 
much of a glutinous substauce; but even this modification did not give 
quite satisfactory results and the idea of using the beer-albumen process 
for the Transit plates was given up. Although the process-has no doubt 
yielded excellent results in the skilled haeds of Captain Abney and others, 
the uncertain composition of the different liquids known as beer render it 
undesirable that this substance should be used in tjie preparation of dry 
plates which are to serve as a standard for scientific purposes qnd from which 
comparable results are expected. For such purposes more certainty and 

t 

* I have quite recently tried theheer-albumon process again with samples of collo¬ 
dion yielding good results with other dry processes—but found the plates just as in¬ 
sensitive as they were ifcfore. By flowing the films, after washing away the free 
silver, with a lO-grain solution of ^yrogallic add in beer, then again well washing, 
and toaUy flowing the plate with a mixture of glycerine and dilute albumen, plates 
were obhiined giving e^^cellcnt results with at least ten times more sensitiveness than 
those pKipared by Captain Abney’s plan. 
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uniformity will be attained by the use of materials which are fikely to be 
of nearly the same chemical composition in all parts of the world. 

As the beer-albumen process was not found to answer, attention was 
burned to other dry processes and several different methods were tried with 
varying results. • • 

At an early stage of the experiments it was found from trials with a 
rough photoheliograph, constructed in Calcutta for the purpose, that a pro- 
fCess wliich might give very good results for taking views &o. would not 
answer for the sun and vice versd; and the same was afterwards found to be 
the case when working with the English photoheliograph. 

Anjpng the most promising dry processes tried jn these preliminary 
experiments were the gum-gallic, in which the so-called preservative is 
composed of a solution of gum larabic and gallic acid, and a process in 
which the preservative was laudanum, either alone, as a dilute solution 
in water containing from 16 to 4 per cent, of laudanum, or mixed with 
glim arabic or gum tragacanth, in order to keep the pifttures free from the 
stains liable to occur when using the laudanum alone. Excellent results 
for views were also obtained with a filtered mixture of laudanum and very 
thin arrowroot water. I was induced to use the laudanum from a state- 
ment of Prof. Vogel of Berlin, that plates prepared with morphia were 
more sensitive to the comparatively nonactinic rays from the outer part of 
the solar disc] and though did not remark any special superiority in 
this respect, the laudanum plates were Jaund more sensitive than most of 
the others tried. Plates prepared with a sattu'sdied solution of morphia in 
water also gave good results. 

The addition of nitrate of uranium to the nitryte of silver bath used 
for sensitising the plates, as recommended by Captain Abney, was found 
advantageous for most of the dry plates, giving increased sensitiveness and 
other good qualities. As some doubt has lately been thrown on the advan¬ 
tage of the uranium bath, it may be as welf to state that in the ordinary 
wet process with bromo-iodised collodion I have found that no advantage is 
gained by the addition of the* uranium salt to the nitrate bath, but, on the 
contrary, there is a great loss of sensitiveness. With dry plates, however, 
it is different,, the gain in sensitiveness is well-marked and the shadows 
appear cleaner than on plates sensitised in the ordinary bath without the 
uranium. ^ 

Shrinkage of the Collodion -When it was first proposed to 
employ photography in. observing the Transit, it wax objected that the 
collodion processes would be unsuitable m account of the shrinkage or 
contraction the collodion films undergo in drying. De la Hue in 1^861 
made some very careful experiments, the result of whiph was to shew that 
with proper precautions the shrinkage was entirely in the thickness of 
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the collodion film: more recently, however, Paschen had found this 
contraction to amount to not less than length of the plate 

with albumeniriod plate.s, and to of unalbumenised plates; in one 

instance it being so much as of the length and of the breadth oi‘ 
the albumenised plate. Rutherfurd, oiy the other hand, found that if 
the plates received a preliminary coating of albumen, the shrinkage of the 
wet film in drying did not exceed and was, on an average, about live 
times less. Prof. H. Vogel, of Berlin, also made some experimenj^s on the, 
conditions affecting the stability of the collodion film, which proved the 
value of a substratum as a preventive of contraction of the film and shewed 
that dry Jilates were less liable to contraction than wet. Captain Abney 
and Colonel Stuart Wortley, when experimenting on a dry process to be used 
for the transit by tlie English expeditions^ also gave this subject their care¬ 
ful consideration and came to the conclusion*that with proper precautions tlie 
amount of shrinkage would be so small as to be negligibk?. Notwithstanding 
this concurrence of iestimony as to the possibility of (disregarding the contrac¬ 
tion of the film, I thought it desirable to satisfy myself a.s to the suitability 
in this respect of the various dry processes I was trying, and th(?®plates were 
therefore tested by a method which I afterwards found was somewhat similar 
to that followed by Dr. De la Rue, and appeared to have the advantage of 
entirely avoiding any chance of error from parallax caused by want of absolute 
contact between the test linos and the collodion film. Seveftil glass plates 
five inches square were prepared by drawing on them, with a very fine diamond 
point, diagonal lines through the cprners of the plates. With the intersec¬ 
tion of the diagonals as a centre, a circle was describ(‘d 4 in. in diameter, so 
that it might correspond in size with tlie solar disc on the plates to be taken 
during the Transit. These test plates were then coated with the usual 
albumen substratum and prepared ■ exactly in the same way as the dry 
plates under trial. They were exposed to light from the back, so tliat an 
impression of the engraved lines was obtained through the film. The 
plates were then developed in the saimo way as the other plates and when 
dry, examined under a very powerful micrometer capable of dividing to tho 
of an inch. To facilitate the exaraiuatioq, a piece of the film was 
cut away across the lines in different parts of the plate, and, the course of 
the uncovered part of the line compared with the covered part. In no case 
was any perceptible difference found, except when the substratum had been 
purposely omitted, or processes used which gave rise to blistering of the 
film. The only chaqce of error I could see in this plan was the sticking 
of the film to the rough surface of tho engraved lines; but in the cases 
where the film blistered it was found that the blistering was more marked 
on the lines than elsewhere, and so it would appear that the linos did not 
exert any particular influence on the free motion of the film. I had not 
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time to go into the subject very thoroughly nor the means of trying other 
testa, , 

^ Arrangements of the Ohservatory .—I an'ived at Eoorkec on the 
13th October and thus had about eight weeks for preparation. Colonel 
Tennant liad built an observatory with dodica for all the observing in¬ 
struments and had allotted to me a very convenient dark room about 
ten fcdrt. square, attached to the dome in which the photoheliograph had 
k.‘en creiited and sepai'ated from it b/ a narrow passage about 7 feet 
long and 3 feet wide. 1 had doors placed at each end of this passage, so 
that communication could pass between the dome and the darlc room 
without Ifittiug light iutp the latter; and in order to avoid the necessity 
of itonstauily oj)cning the doors for tlie j)assage of the dark slides to and 
fro, a sort of box oitouing at ends and large enough to hold a dark 

slide was let into the pflnclling of each of the doors, and ^ihe dark 
slides were thus easily*[)ass(*d backwards and forwards without any risk 
of l.wdiig in light or raising of dust. Double doors were also coustructod at 
the entrance to provide for communication Irorn outside without intcrri\ption 
ol’ the work going on witliin. Tables and shelves were arranged in tlie 
dark room so as to keep all the operations and tlm necessary chemicals and 
appliances for each quite distinct; thus there was a table for the nitrate 
baths and ni'ar it, shelves for the collodions and plate boxes. Another 
table with sink, was set apart fgr developing and close by, were shelves for 
the (hwclopcrs and ehcmicals *&e. used for* developing. A third table was 
used for changing dry jdates and almw; it vwo slielves for the dry 
])]atc boxes. Some such systmu was absolutely necessary in such import¬ 
ant oj)crations, and the principle of a place for every thing and every tiling 
in its place was rigidly adhered to. 

As it was undesirable to use the dark room in the ohservatory for tlie 
preparation of plates and chemicals or as a store room, nothing was kept in it 
excejit the chemicals and ajiparatus actually requfred there. A dark I'oom feu* 
the preparation of dry jilates, testing baths, <fec., was fitted up in a liouso 
immediately opposite the observtitory, and here also all mixing of chemiealH, 
cleaning plates, and othcif*prcparatory work was cari-iod on and spare stores 
kept. • 

The photolieliograpb had boon erected by Colonel Tennant before my 
an'ival on an isolated^brick pillar in the centre of a circular room 12 feet in 
diameter, fitted with a revolving observatory dome. 

It was arranged that the times at which the several photographs wore 
exposed should be recorded by electricity on a chronograph placed in an ad¬ 
joining room in electric communication with the stumUrd dock, which 4so 
gave the time to a clock-dial placed in the dome. 

10 
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« 

This was effccte<l hj' the use of a tappet or make-circuit key, to which 
Oolonel Teunaiit had very ingeniously fitted a pair of scissors so that tho 
act of cutting the thread to let loose the exposing shutter of the photojje- 
liograph, completed the circuit and the exact time of exposure was thus 
instantaneously recorded on the chronograph. Tlie Janssen slide was also 
fitted with arrangements for being placed in electric communication with 
the chronograph, so that every turn of tho winch was reeordodf'at the 
moment of exposing each picture round the circumference of the flute. • 
The staff of assistant? at my disposal included three European assis¬ 
tant-photographers, Sergeant J. Han-old, R. E., of the Photographic 
Branch Surveyor General’s Office, Calcutta, Lsnce-Corporal C%‘orge and 
Private Fox, of H. M.’s 55th Regiment, who had been thoroughly trained 
by Colonel Tennant in tho ordinary ‘njanipulations of the wet collodion 
process, v'ith three native servants for lianding fhe plates to and fro and 
performing other menial duties. * 

Preparatory" Work and Drills .—One of thb first things to he done 
before beginning the drills was to examine the whole stock of glass and 
carefully select about 200 of the best and most free fi-om flaws, which were 
carefully set aside to be used for the Transit. 

The dry plate trials were resumed with the advantage of having a 
suitable instrument to work with. The beer-albumen an{[ other proces-ses 
that had been found more promising in .Calcutta were tried again, but 
were found not quite satisfaettry with tho sun; the tea and coffee 
processes, which I had.not tried iii Calcutta, were better and I finally 
adopted a modification of the. coffee process recommended by M. Con¬ 
stant of Lausaune, iubstituting albumen for gum to avoid the tendency 
to blistering so common when using gum, and also with the view 
of lessening photogr.apliic irradiation, against which the coffee proved a 
further protection. These |)hites were easily prepared and were found fairly 
sensitive, easily intensified, perfectly clear and free from blurring in tho 
shadows. 

The glass plates, having received a tliin coating of albumen as a subs- 
stratum, were coated with collodion and sensitised’lby a somewhat prolonged 
immersion in a 40-grain silver bath, then washed in fotfr changes of dis¬ 
tilled water and finally immersed in a resensitising solution, or so-called 
jjreservative, composed of 

Dried albumen . 2 grammes 

Sugar ...... ... 12 „ 

Coffee infusion made by foiling 80 grammes of 

^ coffee in 360 C. C. of water .. 300 cub. cents. 

Water.... 300 „ „ 

and then drained and dried without heat. 
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As soon as arrangements were sufficiently adiraiiced, preliminary drills 
were commenced with the.object of finding out the best mode of working, 
jp the event of dry plates being used, and after a few trials, it was arranged 
tliat instead of developing every twelfth dry plate, as proposed, by the 
English observers, every fifth plate should be*prepared by the wet process 
and developed at oiiee to ascertain if all the adjustments wore correct, the 
necessary alterations in the exposure of the plates being arranged by trials 
•beforehind. 

From some cause all the dry plates prepared at Roorkee were covered 
with spots, some transparent, others opaque and comet-like, au(^ as it was 
impossilje to trace the ciiuge of these spots or to avoid them, even with the 
most careful precautions, trials were made, about the 17th November, to ascer¬ 
tain if the ordinary wet i»roce8S gofild be used instead and, after working a few 
days, it was found that there was no difficulty in keeping a regular* supply of 
plates every two minulies by the use of four sensitising baths. The superior con¬ 
venience of working by the we^-platc system |ind the grcalf saving of time and 
trouble that would be gained l)ecaine so rasinifest that it was definitely de¬ 
cided to adopt it and thenceforth the wet plate drills were carried on daily 
between the hours of 7 and 12, during which tlie Transit would take place; 
as a rule in the early morning and forenoon, alternately, sometimes 
twice during j^e same day. Particular attention was given to practisirig 
the mounting of the Janssen slide by signal and again unmounting it and 
resuming the ordiiuiy plates in the intewal. 

Although the use of dty plates was said to poesess the great advantage of 
enabling irradiation to be much diminished by the use of albumen in the re- 
sensitizor and also in reducing the shruikagc of the filaa to a min burn; as well 
as great convenience in preparing and developing the plates at leisure free from 
excitement or hun-y, and in facilitating the working of a large number of plates 
with a small staff of assistants, the substitution of the wet process had many 
advantages in avoidingthe very tedious operations of preparing and developing 
so large a number of plates, which atone would have taken up about two days 
before and after the Transit, and more particularly in enabling the state of the 
work to be seen througliSut the Transit and any necessary alterations to be 
ewried out imrrfediately. The manipulations of the wet process were per¬ 
fectly familiar to all my assistants and by a division of labour they were 
able to carry on the w6rk with ease and without the sliglilest confusion. 

By giving the films a substratum I hoped to avoid any shrinkage of 
the collodion in drying and by placing pieces of wet red Matting paper behind 
the plates to lessen the tendency to irradiation. 

My programme of operations having been drawn up and approved, by 
Colonel Tennant, the first rehearsal took place on the 28th November with 
tolerable success, and several points were noticed as requiring modification. 
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After further practice, a second full rehearsal took place on the 2nd Decem¬ 
ber, and a final one on the 6th, which was very successful; 120 six-ineh 
plates with 6 Janssens being exposed in the course of the time the Transit 
was calculated to last. 

Tlic preparations for the I'ransit itself, such as numbering and cleaning 
glasses, jneparing and testing baths, and examining the minor adjustments 
of the instruments were commenced about a week beforehand. <• 

Unfoidiunately the weather for a few days before the Transit «was very 
cloudy and most unfavorable for trials of chemicals and testing the focal 
adjustments of the instrument, which caused some trouble and uncertainty. 

Although it was determined to adopt tlic wot proces%, entirely 
for the Transit plates it was considered desirable to have a small 
supply of dry plates prepared in reserve in case of accidents and to 
be used, df necessary, at times wlien the supply of wet plates could 
not readily be kept up. About a dozen of the sis^-incli and four of the 
Janssen plates wei'e tlicrefoi’e prepared b}" the cotfee-albumcn process, already 
described, using a highly bromized collodion recommended by Captain Abney 
for sun pictures, which gave an intense jiicture with considerable sensitive¬ 
ness ; but owing to the short time between receiving the materials from 
England and their being used tliis collodion had scarcely time to ripen 
properly, and so could not have a fair trial. Captain Abney’s forinnla was— 

Thomas’ bromized collodion.... 20 oz. 

„ iodized „ «... . 20 „ 

Alcohol s. g., 805 ... G to 8 „ 

Pyroxyliue ... 300 grs. 

Water ..... 120 min. 

The plates were developed with tlie strong alkaline developer recom¬ 
mended by Captain Abney. 

Oue of these Janssen plates and four of the six-inch plates were used 
during the Transit and, with the exception of the spots, were excellent pic¬ 
tures, fairly sharp and dense, free from blurring, and, in some respects, better 
than many of the wet plates. 

Several days before the Transit 120 six-inch glasses were selected from 
those set aside as the best and were numbered with a diamond in one corner 
oonsccutively from 1 to 120, A reserve of about 80 plates was also selected 
and marked witl/a cross in one corner. The whole of these plates as 
well as a dozen of the best circular Janssen plates were then carefully 
cleaned and coated, on the unmarked side, with an albumen substra¬ 
tum, consisting of tbe whiten of one egg and about one drachm of 
^^monia to a wine-bottle of^ water, in order to {wevent any rising 
of the lilm and conse<],uent liability to sshrinkage. The plates thus 
nambered aad albumenised were arranged in order in five boxes, hold* 
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ing two dozen each, with the marked Comers running along* the upper 
left hand side of the boxes. Each box was then legiblj marked with a 
distinguishing letter and the numbers of the plates contained in it thus 
A 

r-jr~ A sixth box containing n\,arked plates was kept in reserve to be used 

if required, and it was arranged that any plates so used were to be numbered 
at tke time of use with their pi'oper number in order of sequence. 

» Itfc was also carefully enjoined on the assistants that the utmost care 
was to be taken to .preserve the proper order of sequence of tlie plates 
throughout the operations, but that if, by accident, a jdate should be left 
out or |ny alteration in,sequence occur, tbe officer in charge should bo at 
once inlbnued of it and duly record it. Should any of the plates originally 
numbered bo broken during an^ ef the operations or put aside from any 
other cause, their placd^ were to be filled up fi’om the marked plates and 
they were to be nuiUbcrdd in their proper order of sequence. 

Arrangements wer^ made for providing four nitrate of silver baths of 
suitable size for sensitising the six-inch plates and a larger one for the Janssen 
plates; besides these, two small baths and one large one were kept ready in 
reserve in ease of one of the other baths getting out of order or becoming 
tcm]>orarily unfit for use. The baths used were new and about 45 grains 
to the ounce (10’2 per cent.). 

Tlic collodion used was ^prepared according to a formula given me by 
Colonel Tennant as follows :— e 

Cadmium Iodide, ....... j., 1 gramme. 

Cadmium Bromide,.. 1 n 

Ammonium Iodide,... 1 „ 

Pyroxylliie,. 4 „ 

Ether,... 110 cub. cents. 

Alcohol, . 110 „ „ ** 

This collodion contained a large proportion* of pyroxyliue and haloid salts 
and was selected because it wife found to give more density of the film 
and intensity of image than the ordinary commercial samples. Two pints 
of it were carefully cleSa-ed for use during the Transit.' 

A reserve^ supply of a mixture of Thomas’ and Itouch’s was also used 
for some of the plates. It was arranged that the collodion should only be 
used once, so that each plate might be coated with fr^kb collodion, thus 
preserving tbe uniformity of the films and keeping the collodion free from 
impurities, • , ' 

An ample supply of developer wa» also prepared by tbe following 
formula;— , , 

Protosulphate of Iron..*.. 55 grammes 

Sugar ...... 05 „ : 
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Glacial Acetic acid ...» ... • 40 cub. cents. 

Spirits of Wine...30 „ „ 

Water.. 1000.,, „ 

A solution of cyanide of potassium Was used for fixing. 

It was considered advisable not to intensify the plates, but to obtain 
the greatest possible intensity from the first development. 

As the plates were developed they were placed in a draining ra®k in 
order as taken and put aside till after the Transit. t 

The distribution of duties was arranged as follows:— 

I remained at the Photobeliograph to expose the plates at every two 
minutes and record the times of exposing each ^ plate by the clpck dial, 
which had previously been ascertained to agree with the standard clock, 
carefully noting any variation in tlm intervals and any other noteworthy 
circumstanije connected with any of the plates. A*t every sixth plate, with 
a few exceptions, the cross-wires were replaced by the refticule. 

Sergt. Harrold developed the plates and generally supervised the 
operations in the dark-room. He was directed to take special care that the 
plates were arranged in the racks in their proper order of sequence as deve¬ 
loped, and to note in writing any variations. He was at once to inform 
me of any defects in exposure or in the position of the image on the plate. 

Corporal George coated the plates with collodion and sensitised them. 
He was responsible that the plates were tak§n in the proper order, as num¬ 
bered and arranged in the boxes, ai^i was ordered to at once report any 
change. In case of having to pass over any of ihe marked and numbered 
plates, he was to properly number the plates substituted for them. In 
order that the position of the sun’s image might be the same on all the 
plates, he was ordered when coating the plates with collodion to keep the 
unnumbered side of the plate uppermost, with the numbered corner away 
him on bis right hand, pouring off the collodion at the near right- 
hand comer. 

Private Fox took the plates out of the baths and placed them in the 
slide BO that the numbers might be at the upper left-hand corner of the 
slides and the thick collodion at the lower left-hondtjorner. (This arrange¬ 
ment of tlie plates wben being coated and placed in the slides was observed 
throughout all drills and practice plates, and answered the purpose perfect¬ 
ly.) He then placSd the dark slides in the receptacle in the door from which 
they were passed into the dome by the man in the passage between the 
doors. It was also hia duty to carry the Janssen slide into the dome, place 
on and take*"off the No. 1 counterpoise, which was fixed at the end of the 
declipatioD axis, and oarry the Janssen plates hack again for development. 
In case of there being any delay in a wet plate being ready at the i)roper 
time, he was to keep a dry plate in readiness to be sent in instead, notify- ^ 
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ing the change, and this he was ordered to do at all changes from wet to 
•dry and vke versd. 

^ In order to prevent mistakes and confusion in communicating between 
the dome and the dark room, it was arranged that all communications should 
be in writing; supplies of slips oT paper wi^h a pencil attached were kept 
in a convenient position in different parts of the dark room and the dome, 
and«were passed to and fro through the slides in the doors without noise or 
I disturbance of the operations. 

Of the three native servants, one remained in the dark room to hand 
the dark slides backwards and forwards, but*when the Jansse^ slide was 
used h%went into the dome to put on the No. 2 counterpoise, at the object 
glass end of the telescope; another man remained in the space between the 
double doors and passed the d|jrk slides in and out through the slides in the 
doors. The third 8tood*in the dome to hand me the dark slidef, hold the 
loops of thread and Book them on the string attached to the exposing shutter, 
turn the dome, and giv6 me any other assistance I reqtftred. 

Corporal (ieorge and Private Fox took it in turns to act as orderly of 
the week and their duties were to open tlie dome for work, have the water 
boxes filled at the proper times, uncover the instrument, see that the 
necessary chemicals and glasses were ready in their places for use, and after 
work, to have the rooms cleaned, the instrument dusted, and the dome 
closed. , 

Two or three days before the Traitfit I examined all the adjustments of 
the sliding shutters and tlie electrical cwumunkjations and satisfied myself 
that all were in good order. 

As the weather had been cloudy two or three ^ays before the Transit 
there was some uncertainty as to whether it would be fine ol* not, but, in the 
event of its turning out cloudy, I had arranged that the whole operations 
wore to be gone through just as for a drill, so that we should have been in'a 
position to take immediate advantage of any* break in the clouds, discretion 
being of course exercised in alteriifg the uniformity of the intervals between 
the plates, in order to take advantage of any passing gleam of clear sunshine. 
Fortunately it was fin«f*and this precaution was not required, but I am sure 
that it was tha only way of making certain of being ready at a moment’s 
notice had the sky been cloudy. 

Operations on the Day of the Transit.—Mi&t the cloudy weather 
of the previous two days, it was an agreeable surprise when we awoke on 
the morning of the Transit to find an almost cloudless sky, A if prepara¬ 
tions had been comTpleted the night be&re smd we were inour places 
betimes. As the first contact had been computed to occur at about 7h. 
13m. 78. (mean time) the order for commencing the preparation of the 
plates was given about 7 o’clock, and the WMk of the day commenced 
*witli the exposure of a Janssen plate for trim of the apparatus. After 
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this two six-inch plates were exposed and tlien, about bisection, another 
Janssen, followed bj two more six-inch plates and then a third Janssen for 
the first internal contact, for the cxposui'e of which a signal was to be giveij 
by Colonel Tennant. Owing to the wet plate prepared for this having 
slipped off the dipper, a dry plate was substituted and the plate was raonnted 
in ample time. While watching the image carefully through the red glass, 
waiting for Colonel Tennant's signal, I noticed that the planet appeared to 
have passed well within the boundary of the solar disc, though still attaohed 
to the limb by a well and .strongly defined ligament, so tliat the planet and 
ligament fere of a distinct fourd-shape exactly like the appearauco of llie 
“ black drop”, one had been led to expect.* On development t/se plate 
showed no sign of any such such gourd-like appearance, except at tlie 21st 
picture where the clock-work had dragged,''a,iid there an image appeared, 
the exact counterpart of what I had seen, ' ■ 

After this the regular work with the six-inch pHtes commenced and 
went on pretty regularly, at the stated intervals bf two minutes between 
each exposure, till about half-past 9, when there was a break of 15 minutes 
for I'efreshment and to change the chronograph paper, &e. 

Though this break may appear long, it had been found more convenient 
to have one long break than two or three shorter ones, on aticount of tlie 
loss of time in stopping and getting under W'ay again. It was arranged 
that the break should take place either well before or after mid-transit, so 
as to be sure of pictures being takeia about tlie time of mid-transit. 

It was also arranged that whosi the signal for the break was given, all 
wet plates under preparation should be exposed and dry plates sent in till 
all the wet plates liad Usen developed and every tiling was ready for open¬ 
ing out the doors. In the same manner after the lireak, dry plates wore 
sent in until the wot plates were ready. The work then went on as before 
till the time came for mounting the Janssen for the second internal contact, 
which was exposed by signal irom Colonel Tennant. Tvjrp more six-inch 
plates were then taken, then a Janssen, followed by two more six-inch plates, 
and last of all a Janssen, aliout the time of last contact, which was exposed 
and closed a few seconds before the final contact, tlisks concluding tlie work. 

The sequence of the plates in the racks was examined and tlie plates 
were left to dry till next day and then replaced in the plate boxes. 

It had origina\ly been intended that 120 six-inch plates should be 
taken, as it had been found quite possible to, do so at the rehearsals, hut as 
I was perfectly dependent on Colonel Tennant’s signals for starting the 
Janssen plaftes, I allowed plenty af time so as to make’ sure of having the 

f Colonel Tennant remarks mth reference to tliis—-There is no doubt in my mind 
that&b outer part of the sun is mer free from the result of •'outstanding asfigmatism. 
For Jansseta jdates it should ha||te been specially cared for at the expense pf the central 
portion of the jpCiture.” ! ' . 
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Janssen plates ready when required, without hurry; and fto only Wo plates 
were taken between the Janssens instead of four, as had been arranged. 

The result of tlie day’s work was 109 six-inch plates taken, but of 
t'^ese two failed entirely, so that, only 107 can be counted. These are all 
fairly clean and free from fog or stains but in*inany of the plates the images 
are not so sharp as could have been desired. Though the day was 6ne and 
cloudless, there was a good deal of haze and I think the want of sharpness is 
^chiefly ^ue to this and other atmospheric conditions, as the same faults 
were observed for two or three days after the Transit. 

Of the Janssen plates there were five which also were, for the most 
part, clean, good plates, fairly well defined ttliough not perfectly sharp. 

Several of the photographs shew marked irradiation round the planet, 
and a want of sharpness which magr be partly due to the atmosphere of the 
planet, as the limb of the tun is very much shai’per. On some of the' pic¬ 
tures distinct streamers jire visible round the limb of the planet and pro¬ 
ceeding from it. I have not seen anything of the kind mentioned as being 
observed by other parties, and, as the appearance is not visible on all the 
negatives, it is no doubt a form of photographic irradiation; but, if not, 
a comparison of the Eoorlcee negatives with those taken at other places 
may throw light on the cause of it. 

None of the plates were varnished, as it was considered undesirable to 
varnish plates ifftcnded for future measurement, and also to obviate any 
cbance of the varnished films cracking when removed to England, as is often 
the case witli negatives taken in this country. 

With the exception of the want of shar];)ness of some of the plates, the 
operations may be considered (^uite successful as far as the mere photograpliy 
is concerned. The arrangements described above and the programme of 
operations answered admirably and I cannot suggest any improvement. 
Whether the photographs ai-e sufiiciently sharp and perfect in other respects 
to answer the purimse intended still remains to'beseen. 

General During th# course of the preparations a good deal 

of time had to be devoted to putting some of the instruments into proper 
working order, in which ^ork I was much assisted by Captain Campbell, who 
had charge of the operations with the great 3(i in. theodolite, Tims for soma 
time, the Janssen plates were found to be fogged and so indistinct as to be 
almost useless. This was due, partly to reflection of lighMrom the polished 
surface of the wood-work of the slide and the brass-work of the under sur¬ 
face of the exposing disc, which was partially obviated bj covering with dead 
black varnish all the surfaces capable of reflating light on to the., sensitive 
plate, and partly to the ruby-red glass feed in the revolving disc not ^iug 
perfectly impervious to the actinic rays, but this defect was overcotue^by 
substituting a piece of thick ruby-glass for the thin, light-coloured piece 
onigin^illy supplied. Even with these precautions, some white light found 
,, 11 ‘ ^ 
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its way oh to the plate between the revolving disc and the wooden case, 
which were at a greater distance apart than appeared necessary, though tho 
entrance of light might have been prevented by fitting the exposing disc 
with a flange running in a groove cut in the wood-work of the slide or fastened 
above it. There was also considerable* friction about the internal sur¬ 
faces, which caused a strain on the clock-work and gave a good deal 
of trouble till the cause had been removed. With the exception o^. these 
defects, the slide seemed admirably constrncted and adapted^ for th| 
object in view. It remains, however, to be seen how far this ingenious 
instrument has answered the expectations of its inventor and those who 
have adapted it, but if it should be used at tho next Transit, it would, 1 
'think, be desirable that arrangements should be made for the automatic 
movement to be continued or distnbuted at intervals over a much 
longer period than one minute, as on the present occasion, so that 
all the phenomena attending the contact may be fully observed and 
recorded. It is,also very desirable that the photographer should 
not require a skilled observer to watch the fime of contact for him. The 
doing so has a very disturbing effect on a man who is able to make a good 
observation of contact, and time is also lost in preparing and waiting for 
a signal. 

As far as shown by the plates obtained at Roorkee the differences be¬ 
tween pictures taken a few seconds apart are so slight, and t\<(‘ advance of the 
planet is so imperceptibly marked, if indeed,"there is not sometimes an appear¬ 
ance ofTetrogression caused by atmospheric tremor, that perha])s little would 
be lost by taking the pictures at intervals of 4 or 5 seconds instead of at 
every second. 

The mounting oi' the slide necessitates the alteration of the adjust¬ 
ments of the telescope for taking the six-inch plates, thus stopping all such 
observations about the critical period and it is therefore most desirable that 
each operation with the Janssen slide should extend over as long a period 
as possible. Colonel Tennant tells me tjiat the cusp measures are indefinitely 
more valuable, if good, than any six-inch plates, which he would entirely 
eliminate. In this case, if it were considered essential that the successive 
pictures should be taken at intervals of not more than one or two seconds, a 
second, or even a third, Janssen slide might be provided so that they might 
be rapidly changf d one after the other. If it were feasible to construct the 
slide so that the plates could easily be changed without removing the whole 
slide from the camera, it would be better still, as in that case the observations 
could be carried on at every second or two, and three or four plates exposed in 
quick succession during five or six minutes about the time of contact, and, if 
desdrable, continued at regular intervals afterwards; but this appears to pre¬ 
sent considerable meolianical difficulties and an arrangement would be required 
by whiob revolving disc could be at once brought into the proper position 
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for exposing the successive plates instead of having (as in the preheat slide) 
to be reversed through an entire revolution, which alone takes nearly half a 
minute. 

• The photoheliograph, like all work turned out by Mr. Dallmeyer, 
was an excellent and perfectly iinished isstrument, but seemed to me 
to be scarcely sufficiently firmly mounted for continuous work ex- 
tendii^ over so many hours, with the constant shaking caused by the 
insertioi^ and withdrawal of the dark slides, which were much stiffer than 
they ought to have been. This stifihess of the dark slides was found 
not to be due to climatic influence, because they did not agree in 
measurement with the focussing semen which fitted perfefttly, and 
they ha(f to be filed down considerably before th(^ would fit; this 
defect, due no doubt to an oversigljt in tho maker or to hurry in turning out 
the instrument, was a serious ondf as besides the liability to-tremor caused by 
the frequent alteration of declination, the focus might liave been disarranged 
by the alteration in the thickness of the slides by filing, but there was 
nothing else to be done under "the circumstances. 

For my part, speaking merely as a photographer, I should prefer the 
system adopted by Lord Lindsay and the American parties in which the 
camera was an immovable fixture and the solar image retained in a constant 
position by means of a siderostat carefully adjusted to follow the sun. In 
any case, the .slides should be constructed to tit quite easily into their places, 
and in this respect the dark slides made for the equatorial camera used at 
Dodabetta for photographing the solar ecli|)se in 1871, were of a much 
better pattern than those sent out with the photolieliograph. 

Another defect of the photoheliograph was that the hanging counter¬ 
poise, placed near the object-glass of the telescope wlien using the Janssen 
slide, was found to swing and induce a tremor in the instrument, spoiling the 
definition of the pictures; it was therefore replaced with a rough, but efficient 
substitute, in the shape of a canvas bag, the ends of which were filled with 
shot. This was merely hung over, the end of the telescope at the proper 
balancing point and kept the tube perfectly steady. 

As regards the process to be adopted for photographing the Transit of 
’ 1882 much will depend on the results obtained by the different methods 
used in December last as to whether photography can bo advantageously 
employed and, if so, which process is most suitable. ^ 

As far as my experience goes, the wet process seems less favourable to 
perfect sharpness and clearness of the image than the dr^, but Colonel Ten¬ 
nant tells me Im has lately obtmned very superior results by using a pyro- - 
gallic acid developer with bromoiodised collodion, in place of the iron 
development. From experience I have gained in preparing for photograph¬ 
ing the recent Eclipse, I believe that great advantages may be obtained by 
slightly staining tlia ordinary wet films with orange mr red anilin dyes or 
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by the u^e of moist jjlatos, prepared with bromised or bromoiodiseil 
collodion afterwards treated with albumen and glycerine, which I have found 
very simple to prepare and exceedingly free from all tendency to blurring 
or irradiation. It is probable, however, that before 1882 the nsual mod^s 
now in vogue for taking negatives will have been quite superseded by the 
simpler method of using sensitive emulsions which have only to be poured 
on to the plates and dried without any further prepai’ation. Great advances 
have recently been made by Carey Lea, Bolton and others in obtaining such 
emulsions capable of giving pictures with the same rapidity as the ordinary 
wet or dry processes and with a perfect freedom from the irradiation or blur¬ 
ring so detrimental in astronomical photography, besides wblcb the perfect 
simplicity and ease of the operations are a strong 'recomraendatioi!; and I 
may, I think, safely predict that sliould photography be used for the next 
Transit, the emulsion processes will, if not esfilusivtjjy, be used very extensive¬ 
ly ; unless,‘’possibly, the snpeiiority of pictures taken op. daguerreotype plates 
or silvered glass fil,ms over tliose on collodion should be incontestably proved 
or .some other better process be discovered meanwhile. 

Although the photograjihic operations connected with the obser¬ 
vation of a Transit of Venus present no great difficulties, and are in 
some respects easier than photographing the totjd phase of an Eclipse, a 
great deal of patient careful work is required beforehand to ascertain 
the best conditions for working with regard to local circvimstances, and 
this the short time at my disposal on* the present occasion scarcely 
allowed me to have, especially ‘as so much time was spent over the 
dry process, which might, as the event proved, have been well employed in 
perfecting the wet. It is therefore very desirable that the subject should 
not be lost sight of beWeen this and the next Transit and that every oppor¬ 
tunity should be taken of utilising the experience already gained towards 
ascertaining the most perfect methods of taking these sun-pictures. It would 
also be advisable that as m,any as possible of the observers of the last 
Transit should also take part in the nex^. 

Although the Transit of 1882 will not be visible in any part of India, 
much useful preparatory photographic work migljt be done concurrently 
with the daily observations of sunspots, now that an instrument is available '• 
for taking advantage of the comparatively fine weather enjoyed in this 
country, particularly at the time of year when the weather in Europe is 
most unfavourable to such observations; and this would not be the least 
among the many advantages to Science to be gained by the establishment of 
a Solar Observatory m this country, which has boen.so earnestly advocated by 
Cot Tennant and, it is to be hoped, will soon be an accomplished fact. 
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^ XI -—Descriptions of new Manne Mollusca from the Indian Ocean. 

By G. and 'R. Nmii.. 

* 

(Received July 15tii ;—Road August 4tli, 1875.) 

(With Plates YII and VIII.) 

types of the new species of shells described in this paper mostly 
belong to the family Bleurotomidce, and are all in the collection of tlie 
Indian Museum. 

% 

• MifSEX (Ocinebba) aiBBA, Pse. ^ 

latlrm ffilibm, Pease, Ani. J. Concli., 18C7, {Sandwich I.) 

Murex t'romam, Li6n., de Cfnch., 1874, {Mauritim). 

We have founfj this shell at Ceylon, the Seychelle, and* Andaman 
Islands; it is nowhere a,common shell. , 

Mueex (Oc'INEBsa) fiscl’llum, Cli. var. 

Cbcinn., Conch. Cah., fig. 1624-6, {Pub Voudur). 

M. Luhtardi, Crosse, J. de Conch., 1868, {Mauritim), 

W'’e have found both the type form and the var. Liinardi at Mauri¬ 
tius, also at Ceylon and Aden the above var. only ; a large series of speci¬ 
mens in all stages of growth ^low that the two forms cannot be retained 
as distinct species.—The very coinraoi^<S/s<rM??i (Ch., fig. 1851*2, 

Tranquebar) must not be confused witii the .above, as well pointed out 
by Chemnitz in his original description, as also by v. Martens (Yorderasiat. 
Conch., p. 95) J we have found the typical form of S. mdatmi, with 
whitish aperture, at Ceylon, Mauritius, and Natal; var. Jndica, nobis, (de 
Blainv. pi. X, fig. 8) at Ceylon, Mauritius, Singapore, Bombay, Anda¬ 
mans, Penang, Arakan, Bourbon, and Seychelles; var. suhturrita (de Blainv. 
pi. X, fig. 12) at Mauritius only, where it is* rather scarce; the Museum 
also possesses specimens of var. wdLrgariticola^ Brod. (Conch. Icon., fi^. 28) 
from the N. Coast of Austrstlia: this form differs from var. Indica by the 
fewer, more nodplous ribs, becoming more rapidly obsolete, by its stouter 
and thicker growth, by the more regulai' transverae sculpture, and by its 
more sombre colouration. 

Conus Ceylonensis, Brag. 

As aheady surmised by v. Martens (Don. Bism., jj|. 82), Pease is wrong 
(Am, J. Conch., 18G7, p. 126) in uniting Conus Oeylonensis.hvxxg.Ytith 
Conus pusUlus, Ch. (Conch. Icon. fig. 164) ; both are abundant sj^ies 
at low water on the reefs at Ceylon and the Andamans; the latter species 
.we have also found at Mauritius aiidthe Seychelle Islands. Not only, how- 
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ever, the shells, but the auimals also are quite distinct; the latter in Conm 
Qeylonensis being a bright scarlet throughout, the body minutely, almost 
imperceptibly streaked with white, the siphon the same, only much more 
distinctly so; the animal of Conus pusillus is, on the other hand, pure white*,’ 
with a narrow pink rim round blie extremity of the siphon and at its base, 
and the posterior end of the body is also tinged with pink. 

DniLLii LUCiDA, n. sp., PI. VIII, Pig. 15. ^ ^ 

Shell acuminately fusiform, very smooth and glittering; white, slightly 
and irregularly marbled with pale brown here and there between the ribs and ' 
especially *behind the outer lip; suture distinct, apex blunt and pounded, 
almost like that of Pyramidella in character ; whorls 8 to 9, the tvVo first 
smooth and embryonal, the others divided with a deeply incised groove beneath 
the suture, longitudinally, thickly, distantly"ribbcci*; last whorl with 9 ribs, 
transversely striated at its base, gibbous posteriorly, with a rather consider¬ 
able smooth space behind the marginal varix (as in .Reeve’s fig. 199, Pleur. 
pvdiea, Hinds), next the suture Che upper part*of the ribs, cut off by the 
deep spiral groove, have the appearance of a row of granules; ooluinellii and 
aperture smooth, a callous tubercle at junction of outer lip with the former, 
sinus very deeply excavated. 

Long.8, diam. 3 mil. 

H. and A, Adams in their ‘ Genera of Recent Mollusca’ class Clavatula 
quisqualis of Hinds as a Glathurella; it would, however, probably be better 
placed in DHllia, as is done with ^other allied spj), robmta, Hinds, <fcc. D. 
luoida resembles extremely closely the shell from South America figured and 
described by Hinds as Clavatula quisqualis (Voy. Sulph.,pl. VI, fig. 5); the 
Indian species is smaller, with transverse strim at base of the last whorl, with 
a row of granules and a deep groove beneath the suture, and with straight 
instead of oblique ribs. The type is from the Persian Gulf, where it was 
dredged rather plentifully by Mr. Blanford off Tumb Island and Gwadar; 
it wafr also dredged by Mr. Wood-Mason at the Andamans and found by 
the late Mr. Rabau at Pooree iu the Bay of Bengal; the specimens from the 
two last-named localities differ slightly from the type.form, being a little more 
richly marbled with brown (much as in Hinds’ figure of his Cdavatula Icefa), 
and having the ribs on the last whorl a trifle more rounded and the penulti¬ 
mate rib in the centre of the back more developed than the others (present¬ 
ing a varicose appearance). 

Duillu aopmina|^ Migh., PI. VIII, Fig. 14. 

P. Host. Soc., 1845. 

fehell fusiform, resembling in shape many small species of Mitra, some¬ 
what smooth and shining, apex sharp and pointed (generally broken off) 
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bright brown, with a broad white band at the upper part of the “whorls, re¬ 
peated near base of the last whorl, this white band is more vivid and dis¬ 
tinct on the ribs than in the interstices; whorls 8, the three first without 
Sculpture, the others longitudinally flexuoualy ribbed, with a depression be¬ 
neath tlie suture, last whorl tranaversely ribbed at its base, with approxi¬ 
mately 12 longitudinal ribs, two of which in the centre of the back are 
joini^ together and have a varicose or gibbous appearance; columella and 
^ interior of aperture brown, smooth, outer lip sharp, very thin, sinus small. 

Long. max. 6i, diam. max. mil. 

Andaman I. and Ceylon, scarce at both places. We have ’given a fresh 
figure of this species from an Andaman specimen, as the figure ifl the Don. 
Bisin. ^1. 1, fig. 1) is scarcely sufficient for satisfadiory identification. 
Typical specimens in the Indiai^ Museum from the Sandwich Islands in no 
res[)ect difl'er from Indian Oceali ones. 

t 

MAirtlElIA, FULTOCINCTA, n. sp., Pl. VII, Fig. 1. 

Shell attenuately fusifonn, shining ; whorls nine, the first four embry¬ 
onal and colourless, the third and fourth peculiarly and strongly carinate, the 
other five longitudinally, varicftsely ribbed, seven ribs on the last whorl; 
under a lens, minutely but regulaily transversely striated, striee more w 
less obsolete on the ribs; white, with a chestnut-brown band immediately 
under the suture, more vivid in the interstices than on the ribs themselves, 
this brown band covers the columella and nearly the whole of the lower half 
of the last wliorl, is also vgry strongly nwrked pn the lower portion of the 
outer lip and within the aperture; columella and outer lip smooth, sinus 
obsolete, canal very short and truncate. * 

Long. 8, diam. 3 mil. 

Type Bombi^y (Rev. S. B. Fairbank), also Ceylon (nobis), and Pooree 
(H. H. Rahan). 

(Coll. Indian Museum and H. Nevill.) ' « 

• 

Mangelia Faiebanki, n. sp., PI. VII, Fig. 2. 

"Wc have long hesitated whether this shell should be distinguished 
from Reeve’s ^l. lie(xagonali8, the differences between our shell and the 
figure in the Conch. Icon, seem however to necessitate it, M Fakhanki 
can be distinguished by the more open canal, the five or six denti- 
culations within the acute outer lip, the sharp transverse striae, equally 
and strongly showing both on the ribs and in the*interstices, the striro 
distant from one another, only three 5n each whorl, the middle one 
slightly the largest, imparting a somewhat .angulate appearance to the 
whorls j the longitudinal ribs are thicker and more rounded than in Reeve’s 
• figure; the shell has 8 whorls, the two first embryonal, slightly mammillate ; 
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it is of an irregular leaclen-brown colour, stained with a darker shade on the 
outer Up and on tlie columella. 

Long. 6, diani. 2 mil. 

Type Bombay, probably also Cejdon and Andamans ; the specimens, 
however, from these two last localities arc not sufficiently perfect for satis¬ 
factory identification. For the type specimens of this and for many other 
interesting species from the same locality, the late Dr. Stoliczka was in(^bted 
to the liev. S. B. Fairbank. . 

MaNGELIA (?) HTTEHEUrTA, Ev. 

*- P. Z. S. 1846. 

r \ 

DaphuUft hella, Pse. 
n, gmnntlata^ D. 

Amongst some hundred specimens in the Museum from the Sandwich 
I., Mauritius, Bourbon, Ceylon, and Abyssinia, ^ single Ceylon spe¬ 
cimen alone shows* minute denticulations just within the outer lip, as in 
Eeeve’s figure. A comparison with specimens ili the British Museum marked 
interi'upta, Rv. first enabled us to identify this species ; the genus still 
seems to us doubtful, perhaps Carpenter (P, Z. S. 1865) is correct in placing 
it in the Columhellidw. It is common in Ceylon, where it seems to be finer 
and better marked than elsewhere in tliese seas. If it should prove to l)e 
a pleurotomid, Pease’s name bella bad probably better be"employed, as 
Lamarck and Sovverby have both described distinct shells as Fleuroioma 
interrupta. ^ ^ ^ 

CliATnUEELLi EXJGOSA, Migh. 

PI. curmlih, Nevill, J. R. A. S. (Ceylon Branch), 1860. 

Pease is quite wrong (Am. J. Conch. 1871, p. 25) in uniting this 
species with G. sealarina, Deshayes; the short rounded wliorls, more pro¬ 
duced spire, dilferent cl;^racter of the sculpture, absence of the second black 
transverse line on the whorls, amply distinguishing the latter ; the former is 
abundant at Ceylon and Arakan, the latter ,at Mauritius, Bourbon, and 
Ceylon. 

C. EGGOSA, var. cgrcglio, nobis, 1. c., from Ceyfen. 

This variety has 12 longitudinal ribs on the last whorl, four transverse 
keels on the whorls, the two middle ones very prominent, the other two more 
or less obsolete, suture excavated, only very faintly stained brown, minutely 
and spirally striated ; two transverse brown lines on the last whorl, show¬ 
ing also within the aperture ; it^^does not differ from the type form sent us 
by Mr. Pease from the Sandwich I., as figured and described in the Don. 
Bism., except by its greater size. 

Long. 8, diam. mil. (last whorl, long. 4 J). < 
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C. KUOOSA, var. i-ALiAX, nobis. • V, , 

■ This is probably the fotvn that induced Pease iQcdrrectly to make 
Si'slarim a synonym of ru^osa. This dwarf variety has 9 longitrudinal ribs on 
the last Whorl, the four transverse keels aje less unequal in size, there is 
only one br^wn line on the last whorl and within the aperl^re (in. th|8,; 
respect only does it agree yrith scnlmina); the peculiar straight outer lip land 
'conseefitently contracted aperture, as alap the form of the whorls and suture, 
are the sHine as in the type form. 

Long. 4|, diam. 2 mil. (hist whorl, long. 2). 

Common at Mauritius and Bourbon; rare at Ceylon. • 

* Clatjturella sc\laeina, Desh. • 

Specimens in the Museum agr^e exactly with the typical figure (especi¬ 
ally as regards the rounded oufftr lip and open aperture) ; suture scarcely 
excavated, spirally mii^itely stiiated, six transverse keels on each who|fl (the 
first and last somewhat indistinct), 12 longitudinal ribst on the last whorl 
(not 15 to 16 as in the original description) j ape:? and suture stained 
an intense brown, only one brown line on the last whorl and within the 
apertui’o. 

Long. 6, diam. 24- rail, (last whorl, long. 2-a-). 

Abundant al. Balapiti in Ceylon ; rare at Mauritius. 

ClATllUBEffLA FAQTJTSTTA, n. Sp. 

• 

found this shell marked in the British . Museum as Olailimella 
nebvhsa, Pea«e, but it differs totally from the shell described under that 
name (P. Z. S., 1860, p. 143), being of a beautiful pinlg colour with a white 
transverse hand, not white with interrupted longitudinal brown lines as in 
I’easo’s description of P. nelulosa ; it may rather prove to be a small 
variety of the shell described and figured by Pea'^c from Paumotus (Am. J. 
Conch., 1868, p. 219) as Clathurella canalieukta; }iov9^veT,(iV(mif it should 
prove so, our name exquisita will stand for the species, as ileove described a 
totally different shell as P. {Olatkmella) cmalimkta, P. Z. S., 1S48, if the 
Paumotus shell proves to In* distinct from our Mauritius one, as we think it i», 
W'c would suggest/or the former the name of Ckihurelk PeaseL C. exquisita 
differs from C’. Peasei by th^ absence of the dar!^ brewu line beneath the 
transverse white band, by its suture not being colour^ brown, by tha 
much greater contraction of the last whorl and the outer lip at their base, 
thus making a more prominent canal, by the last wkp^l having only 12 
longitudinal ribs instead of 14, finally by its* smaller size. We We n^t 
thought it necessary to fi^gure this speeieSj, aa it is one that cannot 
mistaken. 

Long. 91, diam. 4 mil. 

* Katlmr scarce at M&nrHius, 

12 ■ ' 
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CiiiTHUEEiJiA Eeiteana, Desh. 

Seems to be the same as a shell figured and described by Pease as C. 
imiida (Am. J. Conch. 1867). This species occurs at Mauritius and at the 
Andamans, at both of which places it is scarce. 0, Seeveana and 0. cy- 
clophora, D. should, we think, form a distinct section ofClathurella, in which 
should probably be classed P. eubula, agrota, &c. of Keeve ; in Adams’ 

‘ Genera’ these latter are recorded as Daphnella. ^ 

G, cyclophora we found at Mauritius rather sparingly, also at Adtfii ^ 
a single specimen of a shell which seems to belong to it, though in too bad 
a state of preservation for certain identification. 

, Clathukilla Smithi, n. sp., PI. YIII, Pig. 13. ' 

Shell minute, angularly fusiform, attenuated, apex round, slightly sink- 
tral; white, tinged with pale brown on ti>j columella and outer lip ; whorls 
seven, acutely angled in the centre, depre.ssedly excav-ated on the upper half, 
which is devoid of sculpture; the first two whorls aj,togethor without sculpture, 
the Srd and 4th simply acutely keeled in the“centre, the others closely reticu¬ 
lated, minute granules formed where the keels bisect one another, longitu¬ 
dinal' keels obsolete on the lower half of the last whorl; in some specimens 
a prominent keel is present immediately beneath the suture of the last two 
whorls, in most, however, this is obsolete (as in the specimen figured); colu¬ 
mella rather strongly twisted, sinus deep, outer* lip reflett.d, uran.sverBoly 
striated. 

Long. 3|, diam. 1^ mil. 

Mr. Blanford dredged 30—40 specimens oT this minute shell off (Iwk- 
dar and Tumb Island in the Persian Gulf; it perhaps nearest resembles 
Eeeve’s JBl. condentrioostata (fig. 279), but is quite distinct; we have named 
it after Mr. E. A. Smith of the British Museum, who has lately described 
aome interesting small shells from the Persian Gulf, 

OlaIhijeella ‘apiculata, Montr., PI. ?II, Pig. 3. 

J. do Conch. 1864, p. 264, (iV. CaM.) 


We propose to distinguish the Andaman form under the name of var. 
minor. Ten specimens of this varic4y were found living at Boss Island under 
blocks of coral at low water, it can only be distinguished from the type form, 
which has not yet been fojpid at the Andaraan8,Hby its smaller size (long. 
4|, diam. If mil). The row of opaque, white spots on the back of the last 
whorl are very characteristic. It is nearest allied to the next species, 0. Jfol- 
■ leti, wMoh alsd/livfs at the Andamans and under precisely similar conditions; 
the slight but constant differences in shape and sculpture between the two 



are well shm^n in the accompanying figures. Dead specimens of C. apiculata 
are fisStly Ebuadaut in Ceylon, in size closely approximating to the type form 
(lon^. 6i, 3 mil.) , 

(ddUl;|ndiian^tis., Eey. J. WjUtaeford, and H. Novill.) 
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Clathueiila Malmti, Reel, PL VII, Pig. 4., 

' J, de Conch. 1862, p. 264, {faeific 0) 

m I found seven or eight specimens of this lovely species alive «t the An¬ 
damans, at Ross Island and Iforth Bay, under blocks of coral at low water; 
tlie shell is of the most brilliant purple imaginable j it agrees exactly, with 
the original figure and description. (G. Novill.) 

NJoII Indian Mus. and Rev. J. Warneford.) 

ClATHUEliLLA PEEPLEXA, n. sp., PI. VII, Fig, 5. 

Tliis shell, though in many respects so like Mangelid Fairbmhi, 
should pijpbably be classed as a Clathmella ; whorls 8, the last v5ry short, 
three first embryonal, the others broadly, somewhat indistinctly Imagitudi- 
nally ribbed, ribs not so straight as in M. Fairbanki, but somewhat 
rounded, especially on thS last ^orl, three raised transverse Striffi on the 
lower portion of eacla whorl, the uppermost one almost obsolete, a charac- 

a shade or two darker in the interstices of fhe ribs and near the apex; co¬ 
lumella, outer margin of the lip and interior of the aperture bright chestnut- 
brown, columella a little twisted, outer lip very sharp, irregularly undulat¬ 
ing, obsoletely granulated just within the aperture. 

Lo ng. 6, d iam. 2| mil. 

Type lioiSbay; also found in Ceylon. 

(Coll. Indian Museum, and H. Nevjll.) 

Clathueeixa EiGBOcrPTcxA, Montr.j.Pl VII, Fig. 6. 

J. de Conch. 1872, {N. Oakd.) 

The colouration of the last whorl is remarkable ? there are five rows of 
distant elongated nodules, of which the two first rows next tbo suture are 
of a leaden colour on a broad black band, the third row of a brilliant orange, 
the fourth and fifth pure white, these five row§ of nodules (coloured in the 
same way) are then repeated. 

About twenty living specimens of this shell were found at the Anda¬ 
mans, on Blair’s Reef, Aberdeen, and Ross Island, under blocks of coral at 
low water. 

Long. 9, ^iam, 4 mil. 

Clathtteelea singtoabis, n, sp., rl VII, ijig. 10. 

Shell elongate,fusiform, sub-conical, J^6x pointed', white, in the cenbe 
of the ribs on the last whorl ornamented with obsoletebi^wn s^s; whorls 
nine, the first four embryonal, smooth, on four^ traces of convex sculp¬ 
ture only, the last five transversely, regularly, rather brpadlj, somewhat 
distantly striated, longitudinally faintly end obtusely ribbed, nine rifis oh 
Jibe last whorl, beoonaihg obsolete towards the base, the .last rib next the 
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outer lip varicose, much more strongly developed than the others; ribs of 
the 5th and 6th whorls perfectly straight, on the 7th and 8th angulated 
about the middle, the last whorl angulated at about the 4th or 5th of t|j,e 
transverse strise; columella straight, smooth, a small tooth-like projection 
at the commencement of the' deep, rounded sinus; outer margin of the 
lip almost straight, much produced, exceedingly sharp ; interior of aper¬ 
ture white, smooth, and shining; under a powerful lens only can \rj seen 
a microscopical, regular, longitudinal striation, these strije arc' beiit iiK 
the same way as the last varicose rib and should perhaps be called striae 
(rf growth, they are a trifle more distinct close to tlie suture. 

Long. 8|, diam. 3^ mil. ,, 

, (Coll. Indian Mus. and Rev. J. Warneford.) 

Three or four specimens only of tliis interesti^ species were dredged by 
Mr. Wood,;Mason at a considerable depth at tbe Andamans. In shape and 
sculptiire it resembles most closely OtfifiM'a Delaco'ariana of Crosse (J, 
de Coneb. 1872, pi. fig. ); the columella and ohter margin arc, however, 
both perfectly smooth and the sinus is much more distinct, the spire too is a 
great deal longer in proportion to the last whorl, in length the last whorl 
(measured at the back) is 41- mil., the other whorls altogether only measur¬ 
ing 4 mil. We have felt considerable doubt whether this species is correctly 
classed as a Clathurella; perhaps it would be better placed with IVIangelia. 

Clathtjeelula Masobi, n. sp., PI. VII, Fig. 7. 

Shell ovately fusiform, wliife, remarkably scalariform; six angular 
whorls, broader at the top than at their base, the first two rounded, smooth 
and embryonal, the others prominently and regularly, somewhat distantly, 
transversely striated (four stinae on the 4tli and 5th whorls), longi¬ 
tudinally strongly ribbed, ribs pointed and very prominent at their eom- 
raeheement, nine of them on the last whorl; columella and aperture smooth, 
with a row of regular, rodnded granules just within the acute margin 
of the outer lip, this latter is very broadly reflected and has a longi¬ 
tudinal, somewhat obsolete rib down its centre,*this being decussated.by seven 
ti'ansverse striae presents the appearance of a doublfe row of granules) the 
outer margin where it joins the body whorl is callous and thickened, the sinus 
very deep and rounded, the ^erture small, contracted, as nearly as possible 
of eqml |ddth all the way down from the sinus to the end of the canal. This 
speeiwM^es remarkably, as regards seulptwe and shape of the whorls, with 
a sihell^^scribed ai^ PI, ^edata by Soaverbie^ (X de CJonch., 1874, 
4) ; it differs, hpwayor, by the tota% di^ere&t cha^^ter of the 
ap^|re ^d by its fewer whorls, , - 

Xofig. 4, diam. 2 mil. . ' . , • 

Dfe^ed by,Mr. Wood-Mason at the Andamans, 
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CLATTrumLA Maetensi, n. sp., PI. VII, Pig. 8. 

^ Shell regularly and conically fusiform, of rather dark brown coloui* with 
bright lilac grAnules ; aeTen rounded whorls, reticulated with very tiuok 
somewhat distant ridges, forming ftt the pomts of intersection, three rows 
of large, pearl-like, slightly oblong granules, on the last whorl these throe 
rows^ granules are repeated, after the sixth row the shell abruptly becomes 
rontraclftd, forming an excavated furrow, near the base there are again 
six rows of granules, but much smaller and more rounded, these give asorae- 
wluit anguliu’ appearance to the last whorl; the columella is much contorted, 
or twisted in the middle, ^ a lilac colour, witli a few minute denticulaiions at 
its edge; the aperture and the four strong denticulatidns at its outer edge 
arealsoof a lilac colour, the sinu# is deep and rounded, the outer lip is 
bright brown, abruptly contracted near its base, forming a strongjy marked 
canal, • 

Long. 5, diara. 2 mih * 

Tolerably abundant in sand from Balapili in Ceylon. 

(Coll. Indian Mus. and H. l^evill.) 

CLATHUEETiLA ENGIITiEPOEMIS, n. Sp., PI. VTI, Pig. 9, 

Slio14i*aiiia}wIy elongate, convex, in shape resembling several species of 
the genus lUngina, pccuUaiiy attenuated and contracted towards the base, 
spi}-e pointed; white, banded with a singlb somewhat irregular yellow band, 
repeated a little below the ifti<ldle of the list whorl, some of the granules 
on this band are yellow, whilst others are white ; whorls seven, distantly 
reticulated with thick, obtuse, longitudinal and transverse keels, the 
interstices, under a lens, minutely and closely longitudinally striated, 
the sculpture is very distinct aud clearly marked on the last two whorls, 
but mucli confused and difficult to trace ou thp upper ones; as in the pre¬ 
ceding species, pearl-like granules are formed where the ridges cross one 
another, in the present shell however they are more regular in size and 
more rounded, there am three rows of the.se granules on each whorl, 
besides an additional smaller one aud some indistinct transverse ridges close 
to the suture; tFiere are ten longitudinal keek on the lost wliorl; sinus deep, 
but rathor contracted, bent down rather abruptly; aperture very straight 
and narrow, suddenly widening a little close to the end of the canal, seven 
rather largo regular granules at the inner margin of the ouier Up. 

Long. 5|, diam. M niih * 

In sand from Balapiti in Ceylon. * 

(Cull. Indian Museum and H. JTevill.) 
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Clathubilla lemniscata, Nevill, PI. VII, Fig. 11. 

J. R. A, S, (Ceylon Branch), 1869, 

White, with one brown band just below the sutures and with a second 
one towards the base of the last whorl, the latter lills the excavated fur¬ 
row and shows also in the interior of tfie aperture, the columella also is 
stained brown ; whorls seven, distantly latticed with very broad longitudinal 
and transverse keels, forming oblong granules where they cross one an<jther, 
there are four of these transverse granulose keels on each whorl, thb upper* 
one small and somewhat indistinct, the two middle ones very prominent, 
the loweit one small, scarcely perceptible, almost hi^en by the next 
whorl; the last whorl has five of these keels, the first smallertthau the 
others, then an excavated furrow as in Clathwella fusoides, Eeeve, and in 
(Jlaihurella Blanfordi, nobis. *, ^ 

Long? 6|, diam. 21 mil. 

In sand from Ceylon and Mauritius (nobis), ^Bombay (Rev. S. B. 
Fairbank), and Gwadar in Persja (W. T, Blaijiford). 

We give a figure, from a Mauritius specimen, of this widely distributed 
little species. 

(Coll. Indian Museum and H. Nevill.) 

Clathubella coktoetula, n. sp., PI. Vll, Pig. 12. 

Shell globosely conical, somewhat peculiarly twisted suture 

distinct; white, with a pink tinge towards fbe top ; apex very obtuse, with 
a decollated appearance; whorls^6, longitudinally ribbed, ribs thick and 
prominent, distantly transversely striated, so as to present a granulose ap¬ 
pearance ; at the base of the last whorl several rows of small granules; 
columella peculiarly twisted, aperture narrowly contracted, outer lip thick, 
in the middle bent inwards. This shell seems very close to Reeve's Bl. 
oUusa^ the shape however is different, the aperture more contracted, &c. 

Long. 6^, diam. 2i mil*. 

Abundant in sand from Balapiti in^eylon. 

(Coll. Indian Museum and H. Nevill.) , 

CliATHtmELtA Blanfobdi, n. sp., PI. Vll, Pig. 14 

Shell cylindrically ovate, elongate, sutures rather Indistinct, apex 
sharp and pointe^, a beautiful deep mauve colour throughout; whorls 7 
to 8, longitudinally and. ti’ansversely ribbed, ribs very prominent, of equal 
thickness, forming gi’anales at the poihts'of intersection, towards the base of 
the last whorl an.excavated furrow as in our C. l&tmueada, 4c.; columella 
short and twisted, aperture mwlerately wide, contorted, tvith a rather large 
sintis, outer Up thickened with two or three grannie within the aper¬ 
ture. , ' ' ' ; , 

Long. Si, dlani. 2^ mil. , „ <: 
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In sand from Annesley Bay in Abyssinia, I have named this prettily 
coloured little shell after Mr. W. T. Blanford, to whom the Indian Museum 
is indebted for it, as well as for very many other interesting species from the 
same locality. 

CiA.TiiTrEELi.A Abmitroitgu, u. sp., PI, VII, Pig. 13. 

^hell pyramidically elongate, angular in the middle of the whorls, very 
^ pointed at base, suture distinct, apex very sharp and pointed; colour 
uniform ohocolate-hrown ; whorls eight, the first two perfectly smooth, the 
3r(] and 4th withttwo transverse keels in the centre, the last four obtusely 
and distantly longitudinally ribbed, transversely regularly str^ted ; colu- 

^ ft 

mella much contorted or twisted, with a shining callosity which is pro¬ 
minently rugosely granulated in the genus Cythara; aperture short and 
mueli contorted, with a 'targe, |fromineut, tooth-like tubercle at the junc¬ 
tion of the outer lip*witb the columella and with a remarkably wide, deeply 
excavated sinus; outer Up thickened, transversely striated, peculiarly and 
minutely, very closely graifnlated just within the aperture; in three of the 
four specimens the columella and margin of the outer lip are stained a 
brighter brown than the rest of the shell. The above characters will serve 
easily to distinguish this shell from PI. arctata of lleeve, the only species 
which, as far as we know, it at all resembles. 

LoSgTH^ diam. 2J mil. 

The type was dredged Ijy Mr. Wood-Mason at the Andamans in 
25 fths. Dr. Armstrong of the Indian Coast Survey has also presented to 
tlie Indian Museum three specimens, which he dredged at about the same 
depth in the Paumben Straits, in these latter the cojumella and outer lip are 
stained a bright brown, but there is no other difference from the typo form. 

Ctthaea geadata, n. sp., PI. YII, Pig. 15. 

Shell compressedly, ovatcly oblong; sutures excavated, apex very obtuse, 
having a decollated appearance, pure white throughout; whorls six, longi¬ 
tudinally ribbed, ribs continued to^the extreme base of the last whorl, trans¬ 
versely very regularly striated, columella almost straight, slightly rugose at 
its upper part; apeitui^ narrowly contracted, especially towards its base, 
sinus small; outer lip very thick, regularly rounded, granulated juat within 
the aperture. 

Long. 5|, diatn. 2 mil. , • 

Not uncommon in sand from Balapiti in Ceylon (nobis) and Bombay 
(Rev. S. B. Fairbank). * 

(Coll. Indian Museum and H, Nevilli') 

ClfHABA BTTBIOSA, 0. Sp.» Pl. VII, Pig. 18. 

We have felt considerable doubt whether the present species is really 
"distinct from the shell described by Reeve, as Mmgelia mif&rmUt Gray 
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MS., the greater thickness of shell, straighter outer lip, and loss oblique 
longitudinal ribs seem, however, to distinguish the present form. Shell 
ovately conical, thick, apex mammillate; white, with a broad brown stain oq 
the back of the last wliorla ; whorls 7, the first three embryonal, the next 
three angular, the longitudinal nbs only beginning towards the base of each 
of them, give the appearance of a row nf nodules just above the suture; 
the last whorl unusually straight and regular, Avith an excavated shelf id the 
top, transversely and closely striated, striee somewhat obscure, peOiiliarly 
undulating and interrupted, decussated with somewhat indistinct longi¬ 
tudinal almost straight ribs, commencing at the base of tbff exca\ated shelf; 
regularly and closely denticulated both on the rather widely spreading 
callosity covering the columella and also just within the margin of the 
straight outer lip ; aperture contracted, miic|i straighter aud narrower than 
in Ileeve’s figure of coniformis. 

Long. 74, diam. 4 mil. ^ 

Apparently ver^ scarce, four ^specimens in ^and'from Mauritius and one 
from Port Blaii*, Andamans. 

CyiTURA IssELi, n. sp., PI. YII, Fig. 17. 

Shell thick, ovately conical, suture very distinct, apex pointed ; 
white, with an orange hand in the middle of the whorls, the hand le pcatetl 
on the last whorl, this band is distinct on^the longitu(linal?i!w7^^it only 
liere and there traceable in their iiit^’stices; whorls seven, the fir.st throe 
embryonal (in dead specimens nc^i-ly always wanting), tlie others longi¬ 
tudinally concentrically ribbed, ribs very thick, throughout closely trans¬ 
versely striated ; colun^lla ne.arly straight with a moderate sized callosity, 
clo.sely covered With distinct granules and transverse rugosities; aperture 
narrow, widening somewhat abruptly near the base, sinus moderate, outer 
lip thickly reflected, transversely striated, slightly rounded, a row of large, 
regular granules just within th*e aperture. ^ . 

Long. 7f, diara, 4 mil. (decollated s|»eimen of four whorls only). 
Common in sand from Balapiti, Ceylon. . 

I have named this shell after M. Issel of GersiJa, whose works on the 
shells of the Bed Sea, Persia, and Borneo, aflbrd most valuable aid in 
determining our Indian Ocean shells, 

(Coll, Indian Museum, Bev. J. Warneford, M. Issel and H. Nevill.) 

CmiABA IssELi, var. Cebkica, (? sp. nov.), PL VII, Fig. IG, 
CSonsidembly smaller than tljp type forni, the entire, full grown Ggured 
being only 6i in liaigth and 2| mil, in breadth ; tbote is apparently 
pf’idtber diflerence, except that the sinus is a tJfiflo> less distinct, and the 
''aperture »little straighter. 
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iJARGiNELLA (Glabelia) picoteata, Nevill, H. VIII, Figs. 8~9. 

J. A. S. B. 1874, p. 23. 

• Wo have nothing to add to our description of this pretty little shell, 
which would appear to bo very ipeal, as we^have only seen specimens from 
the Mauritius. 

M. 4 TiaiNELLA (Volvarina) iNcoNSPiciTA, Ncvill, PI. VIII, Figs. 10—11. 

9 J. A. S. B., 1874, p. 23. 

The Museum is indebted to the Rev. S. B. Fairbank for specimens 
of this .species froto Bombay ; the type is from Mauritius, wjiero it is 
tolerablj^ abundant. , 

Maeqinella (Voltaetna) piFOBMTS, Nevill, PI. VIII, Pig. 12. 

« J. Af S. B., 1874, p. 23. 

This appears tg ba a very rare shell, throe or foiu* S|)ecimons, all from 
Ceylon, being the only cypes we have ever seen* , 

Mae’ginella Isseli, n. sp. 

We propose to cliange to Marginalia Isseli the name of a shell calle<l 
M. pggmeea by Issel (Malac. del Mar Rosso, p. 21G), there being already a 
S])cci(‘S of that name described by Sowei'by in 1846. This minute speei(!.s 
was drefih'f'd./l|)uudautly by Mr. W. T. Blanford off the coast of Persia 
in 25 fths. • 

9 

Nassa OEpsA, n. sp., P1..VIII, Pigs. 2—9. 

Shell thick, stout, globoscly conical, smooth and shining, spire very 
pointed, apex acute; brown, indistinctly and minute^ mottled with white, 
irregularly stained near tjie sutiu’c with a darker shade of brown, the colou¬ 
ration agrees perfectly with Reeve’s fig. 6 (mutahilis, L,, from the Medi¬ 
terranean) ; whorls 10, the three first without sculptui’e, very small, the 
others longitudinally, obliquely thickly ribbed; the ribs and their interstices 
are of about equal thickness, the fortnor are alnrost, or altogether, obsolete nu 
the bofck of the last whorl, 4bur or five, however, are always present close 
to the callous rib behind* the outer lip ; transversely somewhat distantly 
grooved, the grooves towards the base of the last whorl and the two or 
three upper ones more deeply incised than the others and forming two 
rows of more or less granulose ridges immediately bdheath the suture; 
columella with a moderately large white callosity, slightly rugnse, aperture 
ridged near its margin. • 

Long. max. (wanting the throe firsb embryonal whorls) 22, diam. 
max. 14 mil. 

Kutch,—rare. Major Godwm-Austen has been good enough to compare 
tliis species for us with the British Museum and Mr. Hanley’s collections: he 
13 
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confirms our opinion that it appears to he new, the nearest he could find 
being Reeve’s algida (Conch. Icon., fig. 145), from Moreton Bay, Australia; 
the present species bears a remarkable resemblance in many respects to N. 
mutalilis, its thickness, different 8cul[)ture, rugose columella, &c, will, however, 
distinguish it. At Ceylon and Penang 'we have found a variety which 
approaches nearer to N. algida than the figured type form from Kutch. 

N. OBESA, nobis, var. Cetlo^ica. ^ 

More acuminate, less globose, suture more distinct; longitudinal ribs 
on the antepenultimate whorl more or less obsolete, transverse grooves on 
the last tVo whorls almost obsolete; callosity on the eolumella^a shade 
more defined and less rugose. 

Long, (perfect specimen) 19, diam. 10 mil. 

Ceylon and Penang. * * 

(Coll. Indian Museum and H, Nevill.) 

C 

Nassa Peesica, V. Mai't- 
Deshfujnmia, Iss. 

A common shell both at Aden and the Andaman Islands. It is admirably 
described and figured in a most interesting and important paper by von 
Martens, ])ublished as a separate part of the ‘ Nov. Concliol.’ under the title 
of ‘ Ueber vorderasiatische Conchylien.’ 

COLEMBELLA jPARDALINA, Lam. 

This most vai’iablo species abounds on the reefs at the Andamans, where 
one of us collected many hundreds of specimens in all stages of growth. 
Pure white specimens, axactly agreeing with Souverbie’s figure, were abund¬ 
ant, another very similar variety also occurs, white with a broad pale yellow 
band round the last whorl (with or without a few yellow spots on the 
spire); specimens marked lilje Reeve’s fig. 75 A. and C. are also common, 
but considerably smaller and more compressed; this last variety may bo 
called Andamaniea. * 

Tj'pical form, very common in Ceylon, lobg. 16L diam. 9 mil. 

Var. lactescem, Souv., J. de Conch. 1866, lonj^. 13, diam. 7 mil. 

Var. AndamanicUf long. max. 12|-, min. 10, diam. max. 6g min. 
mil. ^ 

OoLEMBEELA (Miteei-la) balteata, n. sp., PI. VIII, Fig. 4. 

Shell small, elongately fusiform, spire about the same length as the last 
whorl, apex pointed, of a bright rjd colouit.; light reddish brown, a single bolt 
of dark red in the middle of the whorls between the ribs, the ribs them- 
aelvcs in their centre ai’c indistinctly white spotted; whorls 7, the upper 
ones smooth, the others longitudinally ribbed, ribs obsolete near the suture; 
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transversely indistinctly striated, a groove below the suture of the upper 
whorls, becoming obsolete near the last whorl; columella simple and twisted, 
(jpter lip acute, slightly emarginate at the top, aperture striated within. 

Long. 5, diam. mil. 

Mauritius. Not common. 

^ Zafka polita, n. sp., PI. VIII, Pig. 6 . 

Shgll small, slenderly fusiform, attenuated at both cuds, perfectly smooth, 
glistening spire contorted, nearly but not quite as long as the last whorl; 
white, with two bands of irregular opaque white flakes on each whorl (four 
on the last); whorls 6 (the figured specimen has had the first bjf»kon off), 
the last Printed at its base, outer lip remarkably thick* and bent inwards, 
making tlie aperture peculiarly contracted. 

Long. 82 , diam. 1-i- mil. • 

Mauritius,—ratli^n’ scarce. 

Easily distinguished by the absence of sculpture and by its remarkably 
contracted aperture from its nearest ally, Z.*ornata, Pease. Z. purpwea, H. 
Ad. from New Hebrides is also found at Mauritius. 

Zafba semtsculpta, n. sp., PI. VIII, Pigs. 0—7. 

Shell narrowly lanceolate, turreted, spire a little longer than the last 
whorl, jrj'ii3jt'’^ointed; horny-brown throughout; whorls 7, the three first 
without sculpture, the rest longitudinally thickly ribbed, ribs about twice 
as broad as their interstices (in this respect our figures are slightly at fault), 
obsolete on the back of *the last whorl, which is transversely striated 
at its base; a sharply defined callosity covers the columella, outer lip 
scarcely thickened or reflected, not as long as fho columella, slightly 
emarginate at junction with the last whorl; aperture narrow and contracted, 
as wide at the top as at the base. * 

Long. 3, diam. 1 mil. 

This species was dredged by ^r. Blanford at Cape Negrais, off the 
coast of Burma. 

S 18 TETJM VEK^niCOSULUM, D. sp., Ph VIII, Fig. 16. 

Shell sraalf, ovately ventricose, very gibbous iu the middle, thick, solid, 
abruptly attenuated at base; spire short, acutely pointed, about half the 
length of the last whorl; white, here and there stained ^ith pale brown; 
whorls 7 , the first four very small, embiyonal, without sculpture, the next 
has two rows of unequ^i^ granules, the lower row somewbbt pointed and much 
the larger; the last whorl widely excavated St the suture, with a row of pro¬ 
minent granules, rounded beneath with distant, somewhat indistinct lojigi- 
tudinal ribs, transversely rather distantly keeled, forming slightly pointed 
gpranules where they intersect the ribs, the interstices under a lens very mi- 
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nutoly and closely longitudinally striated; columella with a moderately 
spread callosity, which is slightly rugose; canal long, not recurved j four 
denticulations within the aperture, the two upper ones very thick and promi¬ 
nent, outer lip much thickened, slightly emarginate at the upper part. 

Long. S-J-, diam. 3| mil. ’ * 

Ceylon — Eare. 

This is the smallest species of the genus as yet described. / 

* f 

Euiima acupoemis, n. sp., PI. VIII, Fig. 1. 

Shell very elongate, sharply pointed, white and shining, solid, flexuous; 
whorls IV, cylindrical, slightly angulate at their base, except the last whorl 
which is short and rounded ; no impressed line at the suture, varices obliquely 
continuous ; aperture oblong, slightly produced in front, rounded at base; 
columella relfected, outer lip scarcely thiclfencd. ' 

Long. 10, diam. 2f mil. # 

Dredged at tl;e Andaman Islands by Mr. Wood-Mason. 

Earc. The above character will easily distinguish this graceful shell 
from its nearest allies, E. lactea and fexwsa, A. Ad. 

(Coll. Indian Museum and Eev. J. Warneford) 

Edlima (Aecueha) mjeipica, Nevill. 

J. A. S. B. 1874, {Mauriihtu), 

We have lately noticed that H. and A.' Adams described a genus under 

the name of Eacula^ allied to Eulma, (in A. & M. N.![., 1803, Vol. X I, p. 18) 

0 ^ 

founded on a species from China, which they called striolata; thi.s‘shell pro¬ 
bably belongs to the same genus as the species from Mauritius, which we 
described as above ; ui*either case our name for the genus, or suh*genus, will 
stand, there being a genus Eaculmn described prior to l8G3. 

Mitea (Tueeicula) ceukntata, Ch. 

Fig. 1438-9,/>WM thv'E. Indies. 

Typical specimens, as admirably figured by Chemnitz, are found at the 
Nicobars (probably the locality whence the-iy^.e ciune) and Andamans; 
they have two white bands on the last whorl, with 10 to 11 distant, 
flexuous ribs, nodosely angled at the upper part; the transverse grooves 
rugose, approximately equally incised, forming tolerably regular and oblong 
granules where they intersect the ribs. 

Long. 19|-, diam. 8 mil. 

Q 

M, CEUENifiTA, Ch. var. peoxima. 

^ This is the shell from the Philippines figured by Reeve (fig. 126) for 
orueMatat Ch.; it is a form which is often mistaken for Reeve’s M. armillata / 
it has 16 ribs on the last whorl, is a kifie less flexuous, and less prominently 
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angled at the upper part than the typo form; the transverse grooves and 
double white band are similar. 

^ Common at the Andaman I. 

Long. 19, diam. 6| mil. 

• • 

M. CBITENTATA, Ch. var. SANl)VTCnE5rSIS. 

i^xtremely close to the preceding is the form from Ascension I. (Pacific 
0.) se^ to us by Mr. Pease as “ M. armillata (?) perhaps ermntata. Oh.” 
This variety is recorded in the ‘ Donum Bismarckianum’ as armllaia, Bv.; 
from which it differs by the less flexuous ribs and different shape of the 
whorls, being nearer Eeeve’s amanda; it seems to us to be best cEssed as a 
variety dcruentata^ Cli.* the whorls are not augulate ne‘ar the suture, the 
transverse grooves are nowhere laigose but are more or less obsolete in the 
centre of the last whorl; h groo\^ at the upper part being more deeply in¬ 
cised than the othert (in‘this respect it agrees with amiZtoff), gives the 
appearance of a row of premineut, bisected tubercles just .below the suture; 
there ai’e 21 ribs on the last whorl, which are only very slightly flexuous, 
it has a single white band only. « 

Long. 6|, diam. 6 mil 

M. CBUENTATA, Ch., Var. AMANDA, Ev. 

Eecitu’s":ZIf. amanda, (fig. 318) from the Philippines is only a variety of 
this protean species. Specimefls dredged abundantly by Dr. Stoliezka at 
Singapore agree exactly with Eeeve’s typiSal figure and description. It differs 
from cruentata var. proxima by the whoAs not being angulate, by a deeply 
incised groove near the suture, forming a row of oblong tubercles next the 
suture, by the much greater width of the white band's and by the less vivid 
orange tinge of the ribs, which are IG to 20 in number; and from 
cruentata var. Sandvickensis by the more regular and rugose transverse 
striation and by the broad double white bands;—it is in fact intermediate 
between the two. ^ 

Long. 13, diam. 5 mil. 

Two specimens fro^'-Aden, unfortunately not in good condition, 
apparently belong to this variety, the ribs are, however, more distant. 
Eeeve’s armillata (fig. 315) from the Philippines, may perhaps prove also 
to be a variety of cruentata, or it may be a variety oi^heliscus, Ev.; it 
seems intermediate between the two. 

Mitea (Tuemcula) 0BEDI8CTIS, Ev. var. AnpAMANICA. 

PI. VIII, Figs. IMO. 

Shell slenderly fusiform, shining; very dark brown with a single yery 
narrow white band, more distinct on the ribs than in their interstices; whorls 
9,-10 (as in Jf. cruentata and all its varieties), produced, very slightly 
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turreted, not angulate at the upper part; 18 lloxuous longitudinal ribs on the 
last whorl, perfectly smooth except near the suture, where they are divided by 
a groove, interstices transversely regularly grooved; canal short, not recurvejj, 
columella and interior of the aperture dark brown. 

Long. 14, diam. 4f mil. * * 

Dredged by Mr. Wood-Mason at the Andamans. 

Tliis shell in many respects resembles Eeeve’s if. armillata; th^^ibove 
characters will, however, easily distinguish it. ‘ # 

Mttha. (Tuebictoa) kadios ?, Ev. (an mdala, var. ?) PI. VIII. Figs. 

® 17-18. 

f f 

Shell pyramidically fusiform,pointed, shining; white, with a broad brown 
hand over the lower half of the last whori and witliin the aperture, apex 
brown; wjioris 10, turreted, more cylindrical and produced than those of 
Jf. dadala, Ev. (lig. 281) or glandiformis, Ev. (fig.*'3L0) ; longitudinally 
flexuously ribbed, ribs slightly thickened near tlic* suture, interstices regu¬ 
larly engraved with transverse s^ria}; four fol&s on the columella, the lower 
one almost obsolet 0 s(Eeeve gives only two folds to his M. radius). 

Long. 13J, diam. mil. 

Dredged by Mr. Wood-Mason at the Andamans; rare. 

This seems to be doubtfully distinct from M. dadala aw A^^l andiformis, 
both of which are common shells at the Andamans and at Ce}don ; they all 
appear to run into one another anc^ may prove to be varieties of one and the 
same species. . , 

Mitea (Scabeicola) peetiosa, Ev. 

• P. Z. S. 1846. 

Mitra Artonia, H. Ad., P. Z. 8. 1870, {Med Sea). 

Tills species also was lately obtained rather abundantly by Mr. W. T. 
Blanford in the Gulf of Oman on the coast of Persia, as also was Turricula 
{Thala) casta, H. Ad. (P. Z. S. 1872, from the Red Sea) and a new 
species very closely allied to the latter. 

EISSOINA (?) ABNOEMIS, n. sp., pf." VlII, Fig. 23. 

Shell small, thick, shortly fusiform, white, suture distinct; apex re¬ 
markably abruptly and truncately sinistral, as in the JPgramidelUdce ; 
whorls 0, the twoSirst embryonal, without sculpture, the others longitudi¬ 
nally somewhat thickly ribbed (the figured specimen being rather young, 
the ribs are less def/eloped than in mature specimens), the last whorl 
rounded, with about 15 ribs, ofegolete towards the base; throughout trans¬ 
versely, closely, somewhat rugosely striated, so as to form minute, irfdistinct 
granules where the stria? intersect the ribs; columella strongly twisted at base, 
covered with a moderately widely spread oaUosity; aperture small, peculiarly 
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deeply channelled at base, within showing the transverse striatibn on the 
back of tlie last whorl; outer lip produced, rounded, no sign of any emargi- 
nation at the upper part, much thibkened, transversely striated, with a sub- 
gAnulose appearance, erenulated at the margin. 

Long. max. 3, diam. max. 1^ mil. * 

Mauritius ; Hot uncommon in sand. 

Tihis should probably constitute a distinct sub-genus of Bissoina^ dis- 
tinguisl\l by the very distinct canal, twisted columella and sinistral apex ; 

Isbell dredged in Japan by A, Adams and distributed by him as “ Lachesis, 
n. sp.” is a very closely allied species. 

Cyclosteema 1S3UENEA, n. sp., PI. VIII, Pigs..21—22. 

Shell depressedly orbicular, tlyck and callous, ivory white and shining, 
suture distinct; whorls 6, sharply angled a little below the centre ; longi¬ 
tudinally obliquely piloted, ribs very massive, slightly wider tfian their 
inter.stices, obsoletely grajiulated at the angulation; interstices transversely 
vcjy closely, beautifully and regularly striat(«l, old specimens (as the figuted 
type) are very callous and the transverse striation becomes almost obsolete ; 
a very prominent, thick, transverse, rounded keel at the periphery, sculp- 
tured like the whorls ; | of the base sculptured as above, the transverse 
sti'iation being however more distinct, the remaining | round the um¬ 
bilicus is* sniocth, the sculpture becoming abruptly obsolete ; umbilicus mo¬ 
derate, ill old .specimens partly covered by the thickened columella, aperture 
irregularly rounded, margins callous an<I thickened, slightly reflected over 
the umbilicus, giving a notclied appearance to the columellar margin. 

Alt. 2|, diara. 4* mil. . 

Pooree, in the Bay of Bengal. Bare. * 

This handsome species is like no species of the genus as yet described; 
it perhaps most resembles the West Indian cancellata of Marryat, and it is 
possible that the specimens from the Philippines recorded in the Thesaurus 
under that name may prove to beloi^ to our species. 

Ringigula acuta, Phil. 

Zeita. 1849, {Aden), 
t H. Ad., {Sttez). 

Both var. vninuta and the larger typical form are extremely common at 
Aden, in the Gulf of Oman, and at Gwadar on the coast of^Persia, as also at 
Bombay, Ceylon, and Arakan ; an allied form (if not the same) was also ob¬ 
tained by one of us at Natal; the largest adult specimen in the Museum 
measures loug.*4J, diam. 3 mil., the smallest dong. If, diam. 1 mil.; there 
are also numerous full-grown specimens of many intermediate sizes. Curi¬ 
ously enough, Dr. Stoliezka obtained this species at Singapore, but not B. 
Cami, Hinds. Dr. Armstrong has presented to the Museum a single speci- 
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men lately dredged alive in Paumben Straits in 39 filths., which must 
apparently be referred to B. acutaf though it is thicker and more callqus 
than any of the Persian Gulf specimens and the striation is entirely 
obsolete; owing to its much thicker texture and more developed teeth, tlie 
aperture is much more contracted ; other specimens may eventually prove 
this form to belong to a distinct species. 

Eingicula Gabon, Hinds. 

Voy. Sulph. 1844, (Malacca). 

This species also was dredged by Mr. Blanford at Gwadar; it is rjnito 
distinct In all its characters from B. acuta, the peculiar and very dinTcrcut 
outer lip, slight development of the parietal tooth,^ and different texture and 
striation at once distinguishing it. , 

' Rtnoictjla apicata, Nevill. 

J. A. S. li., 1871, (Maiiritim). 

f, '■i 

* Lately found by one of us,at the Andamans rather abundantly; it is 
only distinguisliable from B. acuta, Phil. var. minuta, H. Ad. by its 
smooth, ])olished appearance, having only three striio at the base of the last 
whorl, instead of being striated throughout as in the other .species ; it is 
slightly narrower and more contracted, less callous, with the teeth more 
sharply developed. 


RrNGICULA'ABBEETIATA, n. Sp. 

Closely allied to JB. Cbrow, Hinds; it has the same regular striation 
througliout and peculiar corrugated or crenulated outer lip, but has only 
8 S' whorls, the .spire bbing strikingly short and truncated in appearance; 
there is no tooth within the outer lip, the parietal tooth is strongly deve¬ 
loped, the callosity is extremely broadly reflected on the lower part of the 
columella and is rugose and sub-obsoletoly granulose, there are two teeth 
on the columella, the lower one of which in some specimens is bitid. 

Long. 3 (of which the last whorl alone measures 2j), diara. 2| mil, 
Balainti in Ceylon, ratlier common. "'v 
(Coll. Indian Museum and .11. Nevill). ^ 

Teochtjs (Tallobbis) boseola, Nevill. 

J. A. S. B., 1869, (Ceylon). 

T, (JEwhelm) lamberti, Souv., J. de C. 1875, (iV. CaM.) 

That M. Souwsrbie should have overlooked our original description of 
this remarkable form is unaccountable, the more so that tlie figure is an 
excjellent one, and that the description, as indeed does the name also, 
indicates the peculiar colouration of the shell. It may be well to take this 
oppoi'tunity of stating, that we have found in our Indian seas the greater 
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part ol‘ tile new marine species described from New Caledonia by M, 
Crosse and Souverbie; tor iastaiice, we had prepared a description of a 
new Machelus found by one of us olive at extreme low water on a reef at 
Port Blair, Andaman Islands; on receipt, however, of No^ 1 of tho 
Jouni. de Couch, for 1875, wo found the same species admirably described 
and i^^'ured by M. Souverbie from N. Caledonia, under the name of Xrochus 
lHucJwlm) fosmlatulm. 


Tnociitis Satbapius, v. Mart. , 

Nfv. (Jonchol. Http. V, {Biishire), • 

T. {ClancuM) Tonmrni^ Novill, J. A. S. B., 1874, (Aden). 

The specimen dcscribyd by v.Martens is considerably bigger than any 
found by us at Aden; in other respects they seem to be exactly siiflilar; the 
denticulations at tho bSse of the columella and within the outer lip were 
not sufficiently marked in our figure, though properly recorded in tho 
deseription. When we pnblislied our species the part of the Nov. Conch, 
containing the above description had not reached Calcutta. 


Tnoenrs (Gibbula) HoLnswoBi'iiiirA, Nevill, var. 

, J. A. S. B., 1871, (6V««)- 

Minolia variabiUs, H. Ad., P. Z. S., 1873, (iVrsta). 

This small variety was dredged tolerably abundantly in tho Gulf of 
Oman by Mr. Blauford. After a close and careful examination wo can detect 
no diflereuce from the type form, except in the considjirably smaller size of 
tlie Persian Gulf shell; we must, however, state that in this respect we 
have seen no intermediate specimens. The Museum possesses typical speci¬ 
mens of 0, RoUswortham from Penang, as well as from Ceylon. 

. • 

In a collection of shells, numbering some GOO or 700 species, dredged 
by Mr. W, T. Blauford oif the epast of Persia, and presented by him to tho 
Indian Museum, are spc^i^ns of the following interesting shells; a 
single specimen of a species of our genus RoUnsonia, perhaps our jB, 
Ceylonka; a new species of Rfiso and our R. pyramidelhides (the latter 
was also dredged in the Paumben Straits by Br. Axmsttong); Missoim 
Sio^panii and R. Bellardii of Issel, with tea other species of the genus; 
Fossarm StoUezkanns, nobis, and three new species of t]j}e genus; Rimula 
propinyua, A. Ad.; & now species of Idmaefi, very close to the European 
species; J^iicharis angulata, H. Ad. and Xfewra pulekelh, H. Ad., &c. ^ 

It may perhaps be Well to record here that specimens of MaorocMa^a 
Qdbjreyi, H, Ad. (P. Z. $.» 1868, |>. 290) are marked in the collection of 
M ^ 
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the Jardin des Plantes at Paris, as Melix nulla, P^r., II, seliliris, Bens, 
as S. turbida, F6r, M. argentea, Ev. as delihata, For. (also Beck, p. 31, No. p, 
without description) and a variety of the same as oarinifera, F^r.,—all from 
Bourbon ; R. stflodon, Bens, as d^ressa, Per., from Mauritius ; (eoinparo 
Prod. No. 314) JGT.peimflf, Bens. (A. and M. 1862, from Bombay) as 11. 
mtrinoides, Desh. (Mag. de Conch. 1830), “ collected at Bombay ini^35by 
Bussumier”; and Ryalimax Mailhrdi, Pisch. as Succinea unguiema, Val. 4 ^ 
from Bourbon. There are also specimens marked as R. ochroleuca, Per. 
(loc. ?): en examination of pi. 30, fig. 1, Hist, des Moll., proved beyond doubt 
that this name was given to the Mauritian shell «Jcscribed Mr. 11. Adams 
(P. Z. S., 1869) from our specimens as R. rufoxomta; the Bermuda species 
must, therefore, receive a new name. ', 

i 


•> 

EXPLANATION OP THE PLATES. 


PI. 

Fig. 1. Mangetia fuhoeincta, p. 85. 

2 . - Fairbanki, p. 85. 

3. Clathurella apiculata, Moutr., p. 88 . 

4 . I - Mailed, llocL, p. 89. • 

6 . - perpkxa, p. 89. * 

C. . - - - myrochicia, Monlr., p. 89. 

7 . —--90. 

8 . - Martensi, p. 91. 

9 . . . . e/tgmeformis, p. 91. 


VII. 

Fig. 10. Chthurella singulerh. p. 89. 

11 . - kmumaf-a, Kcv., p. 92. 

' 12 . - ennU'diila, p. 92. 

13. - Amslrongi, p. 93. 

14. t -- Jilanfardi, p. 92. 

15. Cythwa gradala, p. 93. 

16. - Imli, vtur. Cerniea, p, 94. 

17. - Jsaeli, p. 91. 

18. - dubiosa, p. 93. 


PI. VIII. 


Rg. 1, Eulma aeuformis, p. 98. 

2*3. Naasa obesa, p, 95. 

4 Miirclk baltcata, p. 96. 

6 . Zrtfra poUta, 97. 

6-7.- semmidpta, p. 98. 

8-9. Margincllu pieturata, Nev., p. 96. 
10 - 11 . - —• inlompiem, Nev., p. 95. 

12 . ■' - ■ deforwis, Nov., p. 95. 

13. Qlathdrelh Smipti, p. 8S. 


C'ig. 14. ErilUa acuminata, High., p. 84 

16. ■■ ' ' lucida, p, 84. 

ventricoHulxm, Nev., p. 97. 
17-18. Tunkala radios Rv., p, 100 . 

19-20.- obelueus, Ev., var. An- 

damanica, p. 99. 

21 - 22 . Oycloslrema eiurma, p. 101 . 

23. Eimina (P) abumnis, p. 100 . 
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XII,—List of Mammalia collected ly the late Dr. Stoliczka when attached 
to the embassy under Sir 1). Foils VTir in Kashmir, Laddk, Eastern 
Turkestan, and Wakhdn, with*deserqdions of new Species,—By W, T. 
Blam'oiid, E B. S,, F. Z. 8. 

' ^ (Received July 30th;—Read August 4tli, Ifi7t5.) 

/*■ Tiie collections made by Dr. Stoliezka in Kashmir, Ladak, Kashgliar, 
and AVakhan comprise a very line series of mammalia, the description of 
which has been entrusted to me by Mr, Hume, who has undertaken tlfb general 
direction, "l)osidcs a large share in the details, of a wo*!k intended to be a 
memorial of our late friend. It is ^f course impossible to supply the place 
of the naturalist whose cflllectioifis I shall do my best to describe^ for with 
him has perished mucl^ knowledge of the habits and distribution of the 
animals, and although tljis want can be jiartially atoned/or by the (Jojiious 
notes he has left behind, much fin fortunately tcan never bo replaced. In the 
pre.sent paper I shall merely give a list of the .species of mammalia repre- 
hcnted in the collections, with short characters of those which appear to be 
new, reserving all detailed descriptions for the larger work, in which it is 
intended to illustrate all the novelties and imperfectly known forms as I'ully 
as possihlti. 

There is alvvay.s more dillibulty in ])ro(*nring specimens of mammalia 
than in collecting terrestrial animals belonging to m()st of the other classes 
of vortebrata and invertebrata, and this is especially the case with the 
larger forms. It is conscijuently not to be expected that the species rei)re- 
sonted will be more than a portion of those inhabiting the countiy. Still 
the collection is rich in some respects, and especially in kinds of rodents, and it 
adds largely to our knowledge of the fauna of Western Tibet and Fastern 
Turkestan. The larger mammals indeed ivere originally better j-epresented, 
but after Dr. Stoliezka’s death mauy^specimens appear to have been removed 
from the collection. Such at least was the case with the ruminants. Jn a 
private letter which Dr. StglkifSa wrote to me, he told me ho luul sent 22 
skins of wild sheep from Kashgliar. Of these only 11, 7 males and 4 females, 
are now forthcoming, and not one of these has hue horns. There is not a 
single specimen of Oois Pali from the Pamir, the original locality, al¬ 
though I have reason to believe that Dr. Stoliezka brought away one 
liead at least. Lastly, there are skeletons of wild sheep and ibex in the col¬ 
lection, of which the heads have disappeared^ It is highly probable that 
othoi' specimens besides those of Oeis Poli have been similarly made over Id 
l»rivate individuals. The value of the collection for seientilio [uirposes Has 
been seriously diminished by its being broken up, and the liuost spoeimens 
diiJtnbuled, before it had been examined. 
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For convenience the country traversed may he divided into the Kash¬ 
mir valley, Ladak, the Kuenluen range south of Yarkand (Karakash valley, 
Sanjd Pass, &c.), the plains of Eastern Turkestan around Yirkand and 
K&shghar, the ranges north of Kashghar, being spurs from the Thiau-shan 
range, the Pamir, and Wakh^n. 

The examination of the bats collected has been undertaken by Mr. 
Dobson, who will describe them separately. 

INSECTIVORA. 

1. ,J3iiiirACEirs albtilus. —Plains of Eastern Turkestan. 

2. SoBEX (Cbocidxjea) mtoides, sp. nov. 

S. parvm, murinus, subtm albescens, pedihus nlbidis, pilis brevibus 
sparsis indutis, caudd supra fused, subtus, albescepte, sells hrevissimis con- 
ferliin annulatd, pilisque hngimeulis hie indo instruetd, auribus medioerihus, 
roslro subtus alhido. Long, corporis cum capite 2.1, caudee 1.5, pedis pos- 
terioris cum tarso '0 5, auris 0’22 poll. angl. 

ILab.—hc\\, Ladak. 


CARNIVORA. 

3. Felts ltnx. —Skins purchased at Kashghar. 

4. F. sp. near F. par dinus {? Chaus caudatus. Gray).—Skin purchased 

as Kashghar. • 

5. F. TJiTCiA.—Ladak; PamV ? 

6. Canis lubus.—S kins purchased at K^^ighar, 

7. * C. sp. nbv. near C. aureus but larger.—Skin purchased at Kash¬ 
ghar. 

8. C. (VuLPEs) MONTANUS.— Ladak (purchased) j plains of Y4rkand. 

9. * C. (ViJLPEs), sp. immature.—Skin purchased at Kashghar. 

10. * Meles, sp. nov.—Skin purchased at Kashghar. 

11. Maexes foina ? —Skin purchased at Y4rkand. 

12. M. sp. (? M. ABiETUM, var.).—Skin purchased at Leh. 

13. Mustela vulgaeis ? var.—Purchase^d'nt^Yarkand. 

RODENTIA. 

14. PrsEOifa's INOENATITS.—Kashmir. 

15. Abctomyb aueeus, sp. nov. 

C 

A, aureo-fulvViS, dorso nigTO lavato, capite antice fulveseenti-cano, ma- 
culo Jusco ad rostri eztremitaimn signato, ventre interdum leviter ferru- 

K 

* Thsso apecies are prehaWy new hut it is not thought advisable to propose names 
on the evidence of imperfect skins. 



1875.] 


Western Tibet and Eastern Tarhesian. 


107 


ginescente, caudd terliam paHem corporis capitisque (equantCf fulvd, nigro 
bretiler terminnld ; pilis elongatis corporis omnibus ad basin fuscis. Long, 
awostro ad basin cnudce circiter 18 (in cork dessiccafo), oaudce vertebraruin 
6, pal/nce 2, planfa fere 3, cranii 3i7 poll. • 

Kaskiisu pass between Yarkand and Sarikol, east of the Pamir. 

^’his is a inucli siiiallor species than A. caudatus, which it resembles 
somevvJ^t in colour, but it is never apparently so ferruginous beneath, nor 
rf^o black above as are some specimens of the Kashmir marmot. The tail in 
A. aureus too is rather shorter in proportion. It appears to I'esemble A. 
Hcmachahnm (Hodgson nec Anderson) but to be larger and difierent in 
colour. The skull shews*distinctions from all these forms. 

IG. Aettcola Blyijhi. 

rhaiomijs leueurm, 151ylh„ J. A. S. B. 1863, XXXII, p. 89 (nec ArvicSla kueurm, 
Gerl)f). • 

Arvicola fuscesccnf^-fulvws suhtus isabellinus, canid jnlvA quart am 
partem totius longiiudinis subeequante vel excedente, auribus rotundatis me- 
diocribus, sparsim pilosis, palmis pentadactylis, ungue poUicari parvo obtrno, 
dentibus molariis similibus Us A. mandarini,«m/«?'iO ultimo maxillari posiice 
niagis producto, angulo interna postico ejusdem aeutiore, dente anlcriore 
mandibulari antiee angulo fortkre inferno munifo. Long, sine caudd 4—4‘5, 
cauda 1‘25—1*35, cranii 1, auri^ 0'4i,plantat O’Spoll. 

Hob. —Ladak. • 

The genus Phamnys of Hlyth cannot,! think, be separated ixom. Arvicola, 
as the only character of any importance, the pre.'seucc of a claw on the rudi¬ 
mentary thumb of the forefoot, is found in many Arvicolce, the'eoramon 
water rat, A. amphibiiis, amongst others. The name A. leueurm is objec¬ 
tionable in the present case as the species has not a white tail, and the same 
specific term had been previously applied by Gerbe to a vole inhabiting 
the French Alps, but considei*ed by Blasius identical with A. nivalis. 

t 

17. Aeyicola Stolicze; 4NUS, sp. nov. 

A. supra late fusco-rufescens, sive sordide ferruginous, subtm albus ; 
vellere molli, loitgiusculo, ad basin scUstaceo, palmis tetradactylis, plantis 
pentadactylis nudis brevibus, tarsis subtus pilis indutis, aurieulis parvis e 
vellere hand emm'genikus, rotundatis, caudd quinlmn paAem totius longi- 
tudinis subceqmnte, pilisfulvescentualbidis seiosis instruetd; dente molario 
maxillari ultimo angusto, intm angulis duobus fortiiribus antiee, nullis 
postice, extus quatuor parvulis, duobus antite, ceteris postice, spatio inter- 
vsniente, munito. Long, a rostro ad basin eaud 0 [in cork dessicato) 4, eaud(£ 
1, tarsi 0-7 poll. 

• —Nubra valley, Ladalc j Akt&gh near Karakoram Pass. 
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Li ('oloiir tins species approaches A. rimnhis of liiidde, but tliat is 
said to havo the tail tawny al)OV(i, and the teeth are de-scribed as very 
diHeront. The last upper molar in A. ISloliczkaims is peculiarly iormcd, the 
anterior portion having two strong salient angles inside, and two very 
weak ones outside, this is followed by an elongate process with two slight 
angles outside and none inside, the whole tooth being much elongated^ 

18. Nesokia. Ikdica.—K ashmir, *' ^ 

19. Cetcetus (Ceiccttjlus) PEiEUS, var.—Kucnlucn range north of 
Sanju psyss, Pamir, and 'VVakhan. 

20. C. (CniCETULua) pelvus, sp. nov. 

0. jieraffinis Crioeto phooo, sod ma;;or ate^ie maps fiihus, nrrnacro- 
Pahms viS; cinereus. Long, corporis ca^ntisqneAi'o, caiula I’d, anri.'i 0 75, 
tarsi 0’7 poll 

Ilnh .—Plains of Eastern Tui’k<?stan, Piimir, and Wakhan. 

Another form of tho^^,<p«« group of hamsters intermediate in size be¬ 
tween C. phaits and C. isahclUnus. 

21. Mus CEASSIPES ?—Tankse, Ladak. 

22. Mns PACiircERCUs, sp. nov. 

M. afftnk M. Baetriano, sed^ninor, caiidd hreviorc, ermnusenhi, setosd, 
supra fusco-fidvus, sullus alhiJus, aurihus (frahhus majitsculis, pilosis^ 
Long. (exempU in spiritii vini conscrvali) a rosiro ad basin caudee 2'8, 
caudee 2, auris O-ty^plAiifcB 0'Q5 poll. 

Hah .—Plains of Eastern Turkestan. 

This is apparently the gommon house-mouse of Eastern Turkestan and 
ditfers from M. Bactrianus of Afghanistan, Persia, and North-western India, 
by having a shorter, thicker tail and a differently shaped and larger skull. 
The colour is sandy brown. ‘ v ^ , 

23. Mus STLYATicus, var.—Kaslighai*; Panja in Wakhan. 

24. Gerbilltjs CBTPTOEniNUS, sp. nov. 

G. supra rujesccntkarcnaceus, subius albus, coloris dorsalis veniralis- 
que limite bene notato ; rosti’o in lobum soraicircularora intu? pilis brevihus 
sparsis indutum, nbres obtegentem, desinente; eaudd corporis capilisque 
longitudinem excedenie, cum dorso svperne fere concolore, sed magis rnfes- 
cerde, nisi apicem versus, nbi nigrescit, subtus pallidiore, pilis mnnullis ad 
apicem cauda longioribus nigrescentifnscis, aurihus mediocrihus, ovnlibus, 
extus antice dense pilosis, mysiacibus confertis, capilem longiludinc pan in 
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excedenfilms, suprmisnif/ris,ccoteris alhis ; vellere lonpuscitlo, moUi, nitido, 
basin versus ad tergum schistaceo; linhnis snhniuUs, pills sparsis indutis, 
pj,antis confertissimc pilosis ; dcnte molario ultimo simplici, incisorihus uni. 
sulcatis. Long, exempli magoris miper occisi a rostro ad basin cauda 5'5, 
cnudce G’25, anris 0‘75, pedis posterioris a calcaneo 1’4 poll. Long, exempli 
minor is caudai 5 poll. 

^JLib. —riiiiiis of Eastern Turkestan. 

Tms Ibrin is distinguished from all others with which I am acquainted 
by the [Xiculiar flap at the end of the snout covering the nasal apertures. 
^J'liis flap is s<'mieireular in form, and hairy inside. I can find ^o descrip¬ 
tion of itesiinilar append«ge in any other species, and there is nothing of the 
kind in 0. Indicus, 0. Burriana, or in two undescribed species from Persia 
and Laluehistan, of all o|‘ vvhiel^T have examined specimens preserved in 
sinrits. . • 

0. crgptorldnn^i^ coloured like Q. meridiamis, but is of the same size 
as G. tamarieinus. Kroui both the abov<> species and from their ally, Cr. 
colliim* which inhabits western Turkestan, the present sjtecies is distin¬ 
guished by the tail being longer than the body. 

Another peculiarity of G. crgptorlunus is that the lachrymal bone 
aj)pears never to bo ankylosed to the skull. Consequently the process of 
the laclpyinal which in all true Qerbilli projects into the anterior angle of 
the boiiy orbit, is fre<|ucntly abgent from the whole bone being lost. This 
w\as the case in two skulls which I exanaiiied. 

25. Djpus laooi'TJS.—P lains of Ea'stern Turkestan. 

26. Lepl'S pallipes ?—Ladak. ^ 

27. L. Tibetanus ?—Nubra valley, Ladak. 

28. L. Yaekandensis. 

Giinlhor, Ann. and Jfag. Kat. Hiat., Septomher, 1875, 4, XVI, p. 229. 

L. parvus, afjinis Lepori toiai, sed muUo minor, nusgmm niger nee 
grisens, auribus usque ad apicem concoloribus, hand niyris, arenaceo-isabeh 
liuu8,fmcoplusve ininuh:^'ad do'rsum lavatns, latorihus lacteis, pectorepallia 
dissimc rufo, caudd albd, superne fused; vellere molU, longiusculo, ad basin 
cinerco. Long, a rostro ad basin caudes 17, capitis 3‘6, eaudee 4, auris 4*25, 
tarsi 4'25 poll, « 

* For translations of the characters of this and of some other spocios descrihod in 
Russian hy Severtzoff in his Tnrkostanskio Jovotnio, I am inAihtod to the kindness of 
Dr. Fi'istmantol. No translations ai’C given in the “ Zoological Record,” and in the 
“ Arclii V fiir Ntiturgcschichte” even tho mimes are omitted. It is greatly to ho regretted 
th.it 11. Scvciizoff does not, like all the host natninlists amongst his countrj'men, 
describe in a language more giinorally understood. 
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jSTai.—Plains around Yarkand and Kilshgliar. 

This s{)ecies approaches L, tolai, Pallas, but is much smaller, with pro¬ 
portionally longer ears, and is chiefly remarkable for having no black on 
the tips of the ears, nor ou the tail, and no grey tint on any part of tlio 
body. 

# 

29. L. Pamibensis, Giinther, 1. c. 

L. mpra arenarim vel fusco-mhelUnm, infra albus, uropygio alhescenti- 
cinereo ; caudd supei'ne nigra; awrhm niarginibm, superiorihmcxtm nigris ; 
pectore pddlido rufo ; vellere denso, molU, ad basin, prater ventrali^cincreo ; 
pilk longioribus ad dorsum nigro-teii'minatis, intermixlis. Long, arosiro ad 
basin cauda circiter 18, caud<s\ auris a ban antkd 5, ejusdem latitudo 2*75, 
eranii longitude 3'5, tarsi 6 poll, ' 

Sab .—Banks of Lake Sirikul, Pamir. < 

This is distinguished from the last by being somewhat larger, by 
having the ends of the ears and the upper parf of the tail "black, and by its 
grey rump. It is near to L. Tibdanus but diflerently coloured. The 
ears in the dry skin measure only 3'6 from the orifice and 4‘5 from the 
head outside. 

80. L. Stoliczkakes, sp. nov. 

"L. preecedenti perajinkf arenaHo-filvuSy dijert tanimi aunbus multo 
longioribus, vellere dorsali nigro Idoato. Long, (fork desiceati a rostro ad 
basin cauda 17*5, cau4(e (vertebrarum) 3, ejusdem cum pilk apicialibus fere 
6, crami 3’6, aurk extih 5’2, tarsi 4*9. 

-Hilly country and Thian Shan mountains north-^ast of Kash- 

ghar. 

This is rather darker thaji the preceding species and has much longer 
ears. When fresh the latter would probably measure over G inches. Both 
this and the last appear to have longer cat’s than L. Lehnanni, Severtzof, in 
which they are the same length as the head.N 

31. Ladomts Ladaoensts. 

X. Curzmm, Stol.^ J. A. S. B., 1865, XXXIV, Pt. 2, p. 108, nec Hodgson. 

i. Ladaunnt, Gunther, Ann. and Mag. Nat. Hist., Sepi, 1876, Vol. XVI, p. 231, 

L. major, pallidefervinus, seu rufescentifulvus, dorso in cestaie mag is 
rufescenfe, ^rihus rotundatk, mqjmculk, extus ferruginm, vellerk donahs 
dimidio bewiU nigrescenti-plumbeo, apiekliprimum rufeseente, tunc dcmuni 
albedbentkkaheUino, pilk nonnuUk longioribus nigris ad dorsum intermixtis, 
p&ilbusguf palliie fuhk, oapite antm rufseente^ vihrissis supe~ 



1875.] 


Western Tibet and Eastern Turhestan. 


Ill 


riorihus nigris, inferlorihm albis. Long, tota circa 1), cranii 2'25, auris 1 , 
tarsi 1*5 poll. 

• LarMk. 

This is the common species^of nortlieiji and north-eastern Ladak but 
not apparently of the mountains bordering the Kashmir valley. It is easily 
recognized by its peculiar pale fawn colour, more rufous in summer. It was 
first d^cribed some years ago by Dr. Stoliezka, who referred it to L. Cur^ 
jnonicB. I had occasion subseciuently to shew that the true L. Curzonia of 
Hodgson is a dilferent s))ecics, and I have just heard from Dr. Gunther, 
whilst this pa])er is passing through the press, that he has nnuied the 
present f(frm Ladacensis *, 1 have consequently withdrawn the name I had 
proposed to give it. It is allied to L. ogotona by the form of the skull. 

t • 

32. L. AuniTUS^sp.'nov. 

L. supenic sordidefuloas fasco-lavatus, capUeTitmerisque riifescentibus, 
aurihus magnis rotundatis, pills isabcUinis indiUis, v. llcrc molli, pihs 
basin versus nigrescenti-plumheis, apices versus in dorso lateribusque isabcl- 
Unisj /ksco-terminatis, subltis albis. Long, (in corio dessicato) tota circitcr 
7'5, cranii 1‘8, auris 1, tarsi 12 poll. 

Hub. —Pangong lake, Ladak. 

A larger form than L. lioglei with much larger ears. The colour 
in two skins from Lukung on the Pangon^ lake is smokoy brown. The cars 
are as large as in the last'species and must in the living animal be nearly 
1 j iiieluis across. 

# 

33. L. aniSEUS, sp. nov, 

L. sordide griseus, subtus albus, ad dorsum frontemgm leriter rufescenti- 
lavnius, vellere elongate, molli, ailbasin plumbeo-nigro, apices versus in dorso 
latcribusguegriseo, apicihus ipsis iKTnnullis fuscis ; aurihus magnis roiun- 
dafis, pilis sparsis albidis indufis. Long, in excmplo nuper occiso 7, capitis 
1‘75, auris l-4i, tarsi 1'3 pull. 

Kuenluen range South of Sanju Pass, 

I know of no other Lagomgs which approaches this in colour. It is a 
peculiar grey, almost the colour of Chinchilla. The skifils of the hist and 
present species approach in character to those of L. Eoglei and L. rufcscem 
but still exhibit well-marked difl’orences. • 

t 

34-. LiOOMrs macrotis? Gunther, 1. c.—-Kuenlucn range ? 

The above is a wonderfully rich scries of Leporidm. 
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UNGULATA. 

{35. Sus acEOFA, var. niuetfeb. 

Hah .—Thian Shan mountains near Kashghar. 

The two sjtecimens, malti and female, closely resemble the European 
wild hoar, but the leg.s are black, and tln'ro are some triding eratiiul dilVer- 
enecs, which, although perhaps iiisulfieieut to justify specilie distinction are 
worthy of notice. 

36. Otts Heinsi ?—Thian Shan mountains. 

C 

37. 0. IfAiiUEA.—ICuenluc'ii range. 

38. Capba Stbieica. —Kucnluen range and Thian Shan mountains. 

39. Gaeella sueouttveosa, var. Yaekakoeshis. 

(}. subgiitturosa cornibm Ijjriformihm juxta Ctiput snhparallchs, Icnlc 
diceryentihiis ; facie fiisco valite striata. * 

JJuh .—Plains of Eaalern Turkestan. 

This dill'ers much from the typical form of 6. suhf/utturosa, tin* hoi’n,« 
taking a much less open curve, and the face markings being inueli darker, 
but as intermediate forms are found in Persia, 1 do not separate it. 

40. Pantiiolops Hodosoni.—L adak.’ 

41. Ceevus, sp. (horns only)—? Thian ,{,nian mountains N. E. ol' 
Kasbghar. 

42. Capkiolos p'yoaegus ? (horns only)—Ka»hghar ? 

P. S. Sept. 28th .—The number of the Annals and Magazine of Natural 
History for September, 1875, containing descrij>tions of several species of 
hares and Lapomt/s hy Dr. Gunther, was orlly received just before the last 
proof of this paper was passed. Although, under the rules usually adopted 
in England, the names given by myself would have priority, from having 
been given in a paper r(!ad before the Asiatic Society in August, 1 have 
thought it best to withdraw them, and to substitute those given by 

Dr. Giiuther, in order to obviate any risk of confusion in the nomenclature. 

1 
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(llocoivcd July 30th, 1873 ;—Rrud August 4lli, 1875.) 

The diKtinctioiis and nomenclature of the Himalayan and Tibetan 
species of marmot a))pcar to me in need of careful revision. The necessity 
ibr investigatinq; the subject dufin" an ^deavour to ascertain the name of 
the Ladak species, and of a^new form of which specimens were obtained by 
Dr. Stoliezka at the Kaskasu pass, on the road from Yarkand to ’the 
Pamir plateau, has convinced me that the recoived^ynonymy of the two 
best known species re<juires reconsideration, and that several of the identi¬ 
fications made by Gray, Blyth, Jerdon, and Anderson are erroneous. 

The history of the nomenclature of lliinalayau and Tibetan marmots 
appears to be the following. In 1811,* Mr. Hodgson described a species 
from the “ Kacbar” of Nopal and tlu' plains of Tibet under the name of 
A. Himalaganus, In 1S43, he rodoscribed this species and suggested alter¬ 
ing the name to Tibetensis*Aici(iL at the same time distinguished a smaller form 
with a longer ta^ and somewhat diflerent colouring as A. Sonaehalanus. 
From referenci's made at various times to his unpublished catalogue it is 
probable that J.. Ueinachalanus had originally been called .4. T/beianns by 
Mr. Hodgson, and it appears under that name in the British Museum Cata¬ 
logue of Mr. Hodgson’s collections. In the same year, lS4i3, Dr. Gray, in the 
British Museum ‘ List of specimens of Mamipiilia’, united .4. llimalaganm,i 


* For rt'forcnces seo below. , 

t Under A. Uumlatfatm in tius catalogue, after the reference to Hodgson's tli- 
ecription, there is added ‘‘Griffith, Jour. A. B. B. 1841, 779 The propci- reference is 
• 16 
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and “ A.fulvus, Eversman” to A, hohac of Sohreber. There is no evidence 
that these species had ever been compared, and the only specimen staled to 
exist in the British Museum at the time was said to be from Siberia. 

The next addition to the nomenclature was by Jacquemont, who de¬ 
scribed a marmot from the ran^e north of the Kashmir valley as A. cauda- 
tus. His de.scription was published, with a figure of tlie animal, in the 
appendix by (ieotfroy St. Hilaire to Jacquomont’s posthumous work, the 
‘ Voyage dans F Inde,’ in 184-1, 

In the ‘ Catalogue of the specimens and drawings of the Mammalia and 
Birds of Nepal and Thil)et presented by B. 11. Hodgson, Ks(| to tin- British 
Miis-mm,’ the larger or short-tailed marmot is ealled A. holxic, (j nelin, and 
the smaller A. Tihcfanus, IltKlgson. 'J’lie same names are preserved in the 
second edition of the catalogue issued in 1803. 

In 1817 the “ large lliniala van marmot’’ was dcserihed by Dr. Jame¬ 
son as Arefonujs Titlariens. This description apnears to have been over¬ 
looked by Iiu^m naturabsts 

In lS51,^orfelield in his ‘Catalogue of the Mammalia in the Museum 
of the Hon. Mast India Company’ classed both A. ILmahiyaniis and A. can- 
ilalus as synonyms of A. bohac. 

Omitting .sevoi'al notices of tho various Himalayan marmots by travcl- 
Icr.s, the next noteworthy attempt at discriminating the s])eeics w'as by 
Adams in 1858. He called the “ nal niarjnot” of K.ishmir A. hobac, and 
the “ wdiite marmot” A. TibrfamiS. It is evident, i think, that most writers 
ajiply the name A. bobnc to Adams’s “ white nmrmot.” 

Blyf h in his catalogue (1803) united ail the Himalayan marmots under 
A. bohac, Schrehor, giving as synonyms Man arclosin/n, F.tllas (whieh is the 
original name oH A. bohac), A. fa I van, Eversman,^!. Tibclanun, Himabijianns 
and Hodgson (the last with a note of interrogation, however), 

and A. cauihUan, Jac(pu;mont, In a foot note Blytli points out the dis¬ 
tinctions bctw'een Hodgson’s two su])posed species, hut adds that lie cannot 
satisfactorily discriminate two species in the JSoeiety’s skins and skulls. Dr. 
Stoliezka* in 1805 was also disjiosed to unite the two forms found in the 
western Himalayas, hut he gave no details. 

Jerdon, in his ‘ Mammals of India,’ considered that Hodgson was correct 
in separating A, JZemachalatiiis from the short-tailed form and, consequently, 

probably J. A. 8. B., X, 1841, ]). 978, where mention is made by Dr. fTriIJith of a 
marmot, the size of ii oeimT, found at hotwyen 11,000 and 12,000 feet in Afghanistan, 
at the Hageogut, Xaloo, and Er.ak passes. Of this animal no specimens appear ever to 
hare been deseriluid, hut, as I sh,Hll subsequently shew, there is a skull, probably from 
AfghanisUin, in tho Society’s old collection. 

♦ J. A. S. B, XXXIV, p. Ill, note. 
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distinguislied two species; A. hobac (with A. Tibetanus Audi Simalaganus of 
Hodgson and A. caudatm of Jac(iuemont as synonyms) and A, Hemichala- 
nus. Fitzinger in his ‘ Versuch einer naturlichen Anordnung der Nager- 
thiei-e’ (‘luiim'nites two Himalayan and Tibetan species of Arctomys, which 
he calls A. Tataricus,SsmQ^. (withf, as'synonyms, A. Simalayanus, Hodgs. 
A. bobac, Gray, and A. oaudatus, Gieb.) and A. eaudatus, Isid, Geoffi*. 

Ill Dr. Falconer’s posthumous ‘ Palaeontological Memoirs’ there is an 
excellent description of the common marmot of Western Tibet with a full 
account of the animal’s habits. He calls the species A. Tihetana, and in a' 
note by the editor it is apparently identified with A, Hintalayanus, an 
ideutificaijjon which, as I^shall shew hereafter, is incorrect. * 

Dr. Anderson in 1871* distinguished two species of marmot from 
Ladak and the Kuenluen mountains, one of which fie identified as A, hohae 
(with 3fus arctomys, Pallas, Arefomys fulvus, Evers,, A. Kimhyanm and 
A. Tihetanus, Hodgs. li, cmdatm, Jaoquemont, A. hohae, Gray, Horsfiold, 
Blytli, and Stoliezka,'^! A. Tihetamis, Adams as synonyms), the other 
with A. llemaehalanus (synonyms—A. boberc of Adams audi^artly of Blyth 
and Stoliezka). 

In 1870, MM. Milne-Edwards described Aretomys robustw from Mo^' 
pin in Eastern Tibet. And I may conclude the.se notices by a reference to 
M. Severtzoff’s work ‘ Tuvkestanskic Jevotnie,’ in which A. laihacinm, 
Brandt and A. eaudatus, Geof. are said to be found in Western Turkestan. 
Dufortunately the work in questfon is en^^rely in Russian and several of the 
identifications are incorrect,^so that it is impossible to feel any certainty as 
to the animal which Severtzoff has identified with A. eaudatus,^ I think it 
improbable that the Kashmir marmot is really found ^n Russian Turkestan. 
It is more probable that the species is the A. aureus described on a previous 
pagef from the specimens obtained by the late Dr. Stoliezka at the Kaskasu 
pas.s between Yarkand and the Pamir. 

I may hero state at once that I have rea.?on to believe that, besides 
A. robiistm, there are not two, bul. three species of Himalayan or Tibetan 
marmots, and that a great part of the confusion in the nomenclature is due 
to this circumstance. 

In the synqpymy above quoted one name frequently occurs, which ap¬ 
pears to me to have been admitted by mistake. This is Arctomys fulms^ 
Eversman. Blyth gives no reference ; Gray, in the British Museum Oat, 
p. 148, gives Griflith, A. K. 1.118, and, as Anderson gives precisely the same, 

* The title of Dr. Anderson’s paper in the Prooeedinga of the Zoological Society 
‘ On some rodents ftoai Yfokond’ is unfortunate, for only two of the four species de¬ 
scribed Lid b^n obtained in Torkestan tei-ritory and pot one was from the neighbjur^ 
hood of Yarkand, whilst all four arc found in lAdiiik. 

^ t Ante, p, 109 of this volumo. 
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I suppose there may be such a name in some editions of Griffith’s Animal 
Kingdom, though I cannot find it in the copy in the Society’s library. In 
any case, I have no doubt the species is really A. fuhm of Lichtenstein, 
described in Eversman’s ‘ Reise nach Buchara,’ p. 119. That species is a 
Spermophilus and not a true Arctomys^ and, consequently, is distinct from 
all the Himalayan species, none of which, so far as is known, have cheek: 
pouches. 

The next point for consideration is what is Arciomys eauiatus of 
Jacquemont. As it is described as having a tail two-thirds the length of 
the body, it is evidently not A. hohac,^ to which it is referred by Blyth, 
Jerdon, and Anderson. It is clearly, on the other, hand, the satpe as the 
species referred by Anderson to A. Hemachalamts. Anderson’s specimen 
agrees pretty fairly with Jacquemont’s figure and description ; there i.s more 
black on the back and tail in the former, and the abdomen wants the ferru¬ 
ginous tint, but neither of these characters is constant. The localities 
whence the two were procured are close together; iiie marmot skin obtained 
by Dr. Henderson and described by Dr. Anderson being from Matayon, 
just north (on the Dras side) of the Zogi-laJ, between Srinagar and Leh ; 
whilst Jacquemont’s type was shot at a place which he called Gombour or 
Gorabur, close to the head of the Sind valley, but on the Indus side of the 
watershed and in the valley of a stream running into the Bras river. 

There is a possibility of a second and smaller marmot being found in 
the Kashmir ranges, for Vigne, Travels in Kashmir Ac., II. p. 230, mentions 
seeing one, as large as a small fox, on the road from Srinagar to Skardo. The 
animal which I identify with A. caudatus is the size of a very large fox. 

A skin just recei^ved at the Indian Museum from Dr. Aitcheson at 
Srinagar agrees with that described as A. Setnachalanus by Dr. Anderson, 
except that the back is blacker. Mr. Lydekker informs me that these skins 
are precisely like those of all the marmots he saw on the ranges north of 
Kashmir. 

Still, however, I am in no way prepared to admit that Dr. Anderson 
was correct in identifying the Ladak marmot with Mr. Hodgson’s A. Mema- 
chalanus. The former is a large marmot, one of the largest known species, 
the skull measuring 105 mm. (4. 12 inches) or as much, as A. rolustm. 
Hodgson’s A. Hemaohalanus on the contrary must be a small marmot, the 
body being only 12 to 13 inches long, and the tail 5^ to 61, the corre¬ 
sponding dimensions (taken from skins) of the Ladak marmot being 22 and 

• Brandt,. Bull. Ac. Imp. Sc., 1844,11, p. 366. 

t This has been noticed by MM. Milne-Edwards, Eeoli. Mam, I, p. 312. 

J This name has been converted into Tooglen pass in Qie P, Z. S. 1871, 

p. 662 . 
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lOi inches.* Dr. Anderson concludes that Mr. Hodgson had never seen an 
adult of A. Remachalmus and that he drew up his description from immature 
sjjeeimens. I do not think this view is probable. Hodgson was care¬ 
less in matters of nomenclature, as many naturalists were in his time, but 
he collected largely and studied the animals he described carefully, as is 
shewn by the minuteness of his descriptioffis. I scarcely think, bad th® 
specimens he described been half grown, that he would have overlooked the 
evident immaturity of the skulls, which he must have extracted, for he 
describes the teeth. Moreover, I think Dr. Anderson must have overlooked 
Mr. Hodgson’s remark that he had kept some of the smaller marmots alive 
for monii)8, one of them for over a year and a quarter. Surely he would 
ha\'e noted their growth during that period. I cannot say how long a 
marmot may be in attaining its ftill growth, but if it requires more than a 
yeai', it differs greatly in this respect from most rodents. 

There are also, I think, some important differences between the colour¬ 
ation of Hodgson’s A^^emachalams and the Kashmir marmot. The for¬ 
mer is described as having the general colbur “ dark grey with a rufescent 
tinge which is rusty and almost pchreous red on the sides of the head, 
ears and limbs, especially in summer. Bridge of nose and last inch of tail 
dusky brown.” In the latter the general colour is more yellow, the whole 
lower parts and tlie limbs are ferruginous (there appears to be much vaiia- 
tion, perhaps sexual, in the colour of the upper parts), the bridge of the 
nose is not dark, but the tip is, and at legst 8 inches at the end of the tail 
are black. , 

It is true that Dr. Anderson mentions his having obtained skins pur¬ 
chased at Darjiling whic;h were uudistinguishahle froio the Ladak marmot.f 
It is probable that these skins had been brought from upper Sikkim, or 
Tibet, but if so, and if they are correctly identified, the only conclusion I 
can come to is that these must be three species of marmots in the Himalayas 
of Sikkim and Nepal. 

A. Tataricus I am unable satisfactorily to identify. The reference in 
Wiegmann’s ‘ Archiv’J runs thus “ A supplementary description of the large 
Indian Marmot has appeared by Dr. Jameson, who has applied to it the 
name of Arctumgs Tatarieus (Inst. p. 884!).” The work referred to is 

• The length of the tail in the Ladik specimen is without |he hair at the end. 
In Mr. Hodgson’s measurement the hair is, I think, included, although its inclusion is 
not specified, because it is comprised in th#'corresponding measurement of the tail of 
A. Eimalaymus on the same page. * 

t Mr. Wood-Mason has had search made for these skins, hut owing to so many of 
the Museum specimens having been packed avra,y pending their transfer to th^new 
building, it has not been possible to find theTn . 

J 1848,Pt. 2,p. 156. 
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proLaWy a French one, L’ Institnt, at least so I infer from the fact of a 
paper by Gervais quoted with a simihir reference in the ‘ Archiv’being 
assigned to this magazine in Carus and Engelmann’s ‘ Bibliograpliia Z 00 I 9 - 
gica’. At the same time neither Jameson’s nor Gervais* paper is quoted in 
the Iloyal Society’s Catalogue, although L’ Institut Is included in the works 
catalogued. 

There is a short paper by Dr. Jameson on the Zoology of Chinese 
Tartary in the Calcutta Journal of Natural History,* in wbieli be bri(>f!y 
mentions a marmot wbieli he observed beyond the Niti pass, and of wliicli 
he says that it is of a reddish yellow colour and the size of a rabbit. I 
know of no .Himalayan marmot whicli when adult is so .small asn rabbit; 
the smallest species is A, Ilemachalanuft, and possibly this may have Ix'c'ii 
the animal observed by Jameson, but in Vy'eigmann’s ‘ Arebiv’ be is said to 
have described the large Indian marmot; of course it does not follow that 
the species seen by him north of tlie Niti Pass was'' the same wbieh be 
subsequently named A. Tataricus. Meantime tfie identitication is of less 
moment, because in all probability the species named by Jameson was 
either A. Rimalayanus, A. IJemaohalamis, ovA. caudaius, all of whic-h names 
have priority over A. Tataricus. 

But the most important point of all is the identification of the short¬ 
tailed Himalayan marmot with A. hohac. This apparently was made by 
Gray without his having examined specimen^ of A. Jfimalaganus; and JJlytli, 
Jerdon, and Anderson, so far as I know, had never seen examples of the 
true A. lobae, so that I doulit if the specks have ever been compared. 
Pallas (Zoog. Ros. As. I, p. 155) united all the knownj Asiatic marmots 
witliout cheek pouches'"to the Bohne, wlikliho called Arclomys Baihah, hut 
he described the Kamschatkan race as a well marked variety. Brandt 
(Bull. Ac. St. Pet. 1844, II, p. 804) separated this Kamschatkan form as 
a distinct species, which he called J!. but which he sugge.sted 

might be identical with the American A. monax, and he indicated another 
species from the Altai under the name'of A. baihacina^ which, however, he 
did not describe. J Severtzoflf quotes this species A. baihacinm from western 
Turkestan. Without attaching much importance to this circumstance for 
the reasons already mentioned, t think it yet remains to be shewn that the 
true A. bobac of Solu’eber, Mus arctomys of Pallas, is found in Central Asia 

at all. The nanT 3 was originally applied to the marmot of Poland and 

% 

* Vol. vn, p. 360. * 

t Of comse no Eimalayan marmots had been described in 1811 when I’aUas’s 
work was first published. 

X He appeai-8 to have described it subsequently in a paper on the vertebra k of 
Siberia, which 1 cannot find. It is mentioned by Milne-Edwards in Eech. Mam. p. 
311, note. 
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Galicia, which appears to be a much smaller animal, weighing 8 to lOfc., the 
body being 16 inches, tlie tail 4 inches 4 lines, or including the hair 5' 4" 
l^iig, whereas in A. Himalayanus the head and body measure 22 to 24 
inches, and the tail 6i unth the hair according to Jerdon, 5^ to Gf accord¬ 
ing to Hodgson. Pallas’s original measurements of A, hdbac, which I 
(juo^e above,* are probably in French inches, which would refider the 
dilFerenco rather less, but .still it is very considerable. 

Pallas’s original description of the colour of A. hohao runs thus: Color 
rosh'o et circa oculos magis nUnusve fusco-nigricans, inter vnystaces sub- 
femigineus ; parotides pallida, gula ferruginea, religumi corpi^ infra et 
artus inlmiore latere fet'rugineo-luteseentia; supra gryseus, pills longiorihus 
nigris, vel fuscis apice gryseo-pallidis magis minmve inumbralm, Cauda 
Iasi subtus ferruginea, mqjore pt^'te lutescens, a medio picea, apice atra. 
The animal referred to A. Jlimalayanus does not differ greatly in colour 
from Pallas’s descripjiiou. MM. Milne-Edwards,t however, point out that 
A. bohac is a very mud* pal^r aninial than A. rohustus, winch appears 
closely to resemble A. llmahyanus, and may perhaps he the same, 

'■ On the whole I think it is fur safer for the present to keep A. Hima- 
layanus distinct from J. bobac, 1 have not sufficient materials at present 
to determine whether the short-tailed marmot of the Kueuluen and Ladak 
is absolutely identical with the typo of A, H'imalayauus, but it appears to 
correspond fairly and I know of, no distinction. 

The figure of A. rohustus in the <»llecherchc8 sur les Mammifferes’ is 
much more richly coloured»thau A. Ilimalayanus is, but the authors of 
the work point out that the plate is over-coloured. The species are 
evidently very closely allied and may possibly be ideiitical. The skulls are 
ve^ similar, the nasals being a little shorter in A. rohustus, and the point 
of bifurcation of the sagittal crest further hack, hut there is a possibility 
that these differences may be due to age, and it is evident from the state 
of the teeth that the figured skull of A, rohustus, although apparently full 
grown, is younger than that of A. Ilimalayanus which I have compared 
with it: this skull of Ilimalayanus is from one of the skins brought 
by Dr. Henderson from the Sanju Pass, Kueuluen range. There are, 
however, some -little differences in the fo?m of the zygomatic arch, <&c., 
and especially in the relation of the longitudinal to the transverse diameter, 
which make me hesitate to consider the two the aame,f 

In trying to throw^ome light upon this question of the Himalayan 
marmots, I have examined the following specimens. « 

I. Four skins with skulls of A> aureih from the Kaskasu Pass. 

* Glires, p. 113. 

t Becherches Mam. p. 311. v 
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II. Three skins of A. Smalayams (the same as examined and de- 

Bcribed by Anderson) from Kifcchik Yilak, close to the Sonju Pass in the 
Kuenlueu range, south of YArkand (‘ Lahore to Yarkand,’ p. 101). , 

III. A skin of A. caudatus (the same as described by Anderson as 
A, Semachalmits) from Matayon on the Zogi-la near Dras between Kash¬ 
mir and'Ladak, and a flat skin of the same probably from Kashmir; also 
a skull of the same brought by Mr. Lydekker from the range north of 
Kashmir. 

IV. The specimens made over by the Asiatic Society to the Indian 
Museum^ three stuffed skins, a skeleton, and two skulls, all enumerated in 
Blyth’s Catalogue*. These require a few words of,notice. By ht>th Blyth 
and Anderson the whole have been referred to A. lohac (i e. A. Hima- 
hyaiius). Two stuffed specimens (one of'them young and both with im¬ 
perfect tails) which were presented by Mr. Hodgson, probably belong to 
this species. The other specimens are a stuffed skin and the skeleton from 
an animal brought alive to Calcutta frotn Sikkim, and two skulls, one 
presented by Lieut. Brownlow, ^ho probably procured it in the western 
Himalayas, and the other from the Burnes collection, and, therefore, it 
may be expected, from Afghanistan. I have carefully examined the three 
skulls and am convinced that they belong, in all probability, to three 
different species, that of the skeleton differing widely from both the others 
in the form of the palate and of the nasal bones, in the length of the sagittal 
crest and the point of its bifurcatior*, whilst of the two remaining one is much 
larger than the other, besides other differences., The skeleton is evidently 
that of a fully adult animal. It measures from snout to insertion of tail 
15 inches along the. c»irve of the back, the tail vertebra) 4^. This is very 
close to the measurement of A. HemaoJiahnuSy and the skin agrees witl^^the 
description of that species in having the frontal portion of tlie face dark 
brown. The fur is short and thin, but it is scarcely probable that the fur of ** 
a marmot which had lived for months in Calcutta would retain its original 
character. I think it highly probable ttiat this specimen really belongs to 
A. Semaohahnm. It certainly does not agree with A. HimalayanusA 

The skull presented by Lieut. Brownlow is, I find by comparison, that 
of A. caudatm. The Burnes’ tbllection skull, although ssmewhat resem¬ 
bling that of the new species A. aurem, appears to me to belong to a 

* Cat. Mam. him. As. Soc., p. 108. :0 

t I should add, that in these specimens, as in all other skins either of birds or 
mammals, which have Been exposed to the light for many years in Calcutta, the colours 
have faded greatly, and in all the mWmals the texture of the fur appears to have 
chaitged, becoming much harsher. I think it much to he r^etted that small mammals 
should he mounted at all; as a rule valoahle skiBS and types should he kept unmounted 
in drawers^ and not exposed. 
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different and probably undescribed species, which should be looked for in 
Afghanistan. It is very possibly tho form mentioned by Dr. Griffith as 
se|n by him at tlie Hageeguk, Kaloo, and Erak passes,* and also briefly 
referred to in Sir Alexander Burnes’ ‘ Cabool.’t 

It is useless to refer to tho various notes by travellers, on the marmots 
observed by them, in the hope of ascertaining the distribution of the dififer- 
ent species, since the exterjial differences are, as a rule, not sufficient to render 
the brief descriptions given characteristic of any particular kind, and the 
task of determining the exact range of each species must be left to future 
research, I shall conclude this paper by giving the names and the synonymy, 
so far as I^iavo been ablctto miravel it, of tho four specie^, the existence of 
which in the Himalayas and the neighbouring ranges to the north-west 
1 consider probable, merely adding that in all probability another species, 
liitherto undescrilied, inhaljits Atghanistan. I am quite at a loss to con¬ 
ceive what is tho form ^ith large ears represented in Hooker’s ‘ Himalayan 
Journals,’^ and which is"laid to migrate sometimes in swarms fTOm Tibet 
to Upper Sikkim. Certainly, no known Hiidalayau marmot approaches this 
animal in the structure of the ears§. 

Section 1.— Short-tailed marmots having the tail less than one third the 

length of the head and body. 

1. AncTOMrs Himalatanus. 

A. EhmlayanuSf Hodgson, J. A. S. B., 1841^ X, p. 777. 

“ A. Einialayaum of Catalogue, potius Tibetmm liodio,” HodgS., J. A. S. B., 1843, 
XII, p. 409, 

“-4. hobac, Sebrob." partim, Gray, List of the spocimens^of Mammalia in the col¬ 
lection of the British Museum, 1843, p. 148, me Schrebor. 

“ A. hohac, Gmelin”, Gray, Cat. spec, &c. Mammalia and Birds of Nopal and Thibet 

presented by B. H. Hodgson, Esq. to tho British Museum, p. 23, (1846); nee Gmelin.- 

lb. 2nd Edition, p. 12, (1863). • 

P A. Tataricm, Jameson, L'Instit.-1847, XV, p. 384. 

“ A. bohac^ Schreb.” Horsf. Cataloguf of Mammalia in tho India House Museum, 
p. 164, (1851); 8chreber. 

^^A, Tibetmm, Hodgs.” wJfite marmot of Europeans, Adams, P. E. S, 1858, p. 521. 

“-4. bobae, Schrob.” partim Blyth, Cat. Mama^us. As. 8oo., p. 108, (1863); nee 
Schreber. 

"A. bobac, Schreb.” Jerdon, Mammals of India, p. 18, (1867), ««? Schreber. 

*‘A. Tatarim, Jameson,” Fitziagor, Sitzungsb. k. Ak. Wise. iVion, 1867, LV, 1, 
p. 491. 

* See note on page 114. • 

t p. 163. 

t VoL II, pp. 109,170, smallco: edition. » * 

$ 1 cannot help feeling some doubt at to tho animal %ured is a marmot 

at 
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A, rohmtm, H. and A. Milne-Edwards, Nouv. Arch, du Mus^e, VII, Bull. p. 92 
(1870).—Rechorches sur lee Mammiflros, I, p. 309, PL XLVII, XLIX, 
ioiae, Schreb.” Anderson, P. Z. S., 1871, p. 500, me Schreber. 

I 

General colouration greyish fulvous, beneath yellow, hair of the back 
with very short black tips, tail dark brown at the end. Length 22 to 24 
inches, tail with hair at the end 6^ to 6i. 

Tibet: Lad^ ; Kuenluen south of Yfirkand. 

Section %-^Marmois with tails one third or more than one third the length 
( of the head and body. 

. t 

2. Aectojjys HemaohalaniJs. 

A. Eemaehalanm. Hodgs., J. A. S. B. 1843J XII, p. 410. 

A. TiUtams^ Hodgs.,” Gray, Cat. Mam. Birds Nipal, p. 24, (1846)—2nd Edition 
p. 12, (1863). 

“ A. hohac, Schreber” partim, Blyth, Cat. Mam. MyS' As. Soc. p. 108, (1863), nee 
Schreber. 

^^A. henwehalams, Hodgson,” ierdon, Mam. Ind. p. 182, (1867). 

“ Colour dark grey with a full rufous tinge, which is rusty and almost 
ochreous red on the sides of the heads, ears and limbs, especially in summer. 
Bridge of nose and last inch of tail dusky brown. Length 12 to 13 inches 
tail (with hair) to 6^^”.* 

JSoi.—-Sikkim and Nepal, in the higher regions of the Himalayas. 

8 .' Aectomts cattdatus. 

A. caitdatue, Jacquemont, Voyage dans 1’ Indo, Vol. IV, Zoolope, p. 66, Atlas, 
Vol. II, PI. 6, (1844). 

“ A. hobac, Schreber,” red marmot of Europeans, Adams, P. Z. S., 1868, p. 621, me 
Schreber. 

*‘A. Mac, Schreber,” partim Blyth, Oat. Mam. Mus. As. Soc. p. 108, (1863), neo 
Schreber. ' 

iobae, Schreber,” partim, Jerdon, Mam*. Ind. p. 182, (1867), nee Schreber. 

“ A. caudatm, Isid. Geoff.,” Fitsanger, Sxtzungb. k. Ak. Wiss. Wien, 1867, LV, 
1, p. 491, 

A, tibetam, Falconer, Palssontological Memoirs, I, p. 683, me A. Tibetmue, Hodgs. 

“.4, Jimachalanua, Hodgson”, Anderson, P. Z. S, 1871, p. 561, pee Hodgson. 

Colour rich rufous yellow when adult, more or less black on the back: 
sometimes the bc.ck is black throughout: lower parts with a strong ferrugi¬ 
nous tinge; tail black for the greater portion of its length. Head and body 
about 25 in., tail with hair 13, or more than half the length of the body. 

Hud.—Mountains north 6i Kashmir: l 4 idik. 

'Cl * I , 

* these are Hodgson’s measdremenis, but I anticipate that the animal grows to 
a la^gw siae, to|adge by the i^kuU, which is as large as that of A, avrm. 
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4. AECroMtS AUKETJS. 

A. aureusy W. Blanf., ante, p. 106. 

« On a previous page I described this species very briefly. The following 
is a fuller account, taken from four specimens, three brought by Dr. Stoliczka 
and one by Captain Biddulph from the mountains west of Yarkand. 

fl-eneral colour tawny to rich brownish yellow., the dorsal portion con¬ 
spicuously tinged with black from all the hairs having black tips, but these 
are far mbre conspicuous in some specimens than in others ; face grey to 
blackish with a rufous tinge, covered with black and whitish hairs mixed, which 
are about half an inch long on the forehead, the black hairs more prevalent 
in some sjlbcimens, apparently males, than in others; the middle of the fore¬ 
head sometimes more fulvous, Just on the nose is a blackish brown patch, 
and there is a narrow band of short black hairs mixed with white around 
the lips: sides of the nose l)aler; whiskers black. Hairs of the back 1^ to 
1 ^ inches long, dark sfcty^at the extreme base for about'i inch, then yellow, 
becoming deeper golden yellow* towards the extremity, the ends black. In 
the blackest specimens (? males) the posterior portion of the back wants 
the black tips. Tail the same colour as the back, except the tip, which is 
black; the length of the black tip varies, but never exceeds about 2^ inches 
in the specimens before me, and in three out of the four it is only about an 
inch: hairs of the tail about 2 inches long, brown at the base. Lower parts 
rather browner, the hairs shorter and thinner, chocolate brown at the base, 
without the short woolly under-fur, whiclfis very thick on the baeb^ Feet 
above yellowish tawny like the sides. 

Length taken on the dried skins : 

Nose to insertion of tail, . 16*6 to 18’75 

Tail, without hairs at the end,. 5 to 6'5 

Hairs at end of tail, . 1'5 to 1*75 

Fore-foot (palma) to end of toe, withouttclaws,. 2'05 

Mid toe, without claw, measured below, . 0’8 

Claw, measured above, . 0*6 

Hind foot (planta) >o end of toe, without claws,. 2'9 

Mid toe, without claw, .. .... 0'8 

Claw of do., measured above, ... 0*62 

This is a v§ry much smaller animal than A. eandatuSy and its tail ap¬ 
pears shorter in proportion and with less black. The cflour of the lower 
parts is less rufous and the feet are tawny yellow, not ferruginous as in the 
larger form, The fur of A. aureus too is softer. From A. Mimalagmus 
the present species is distinguished by its much longer fur, by being much 
yellower in tint and less grey, and by its longer tail, It is also much smaller. 
From A. Eemaohalmus it^may be recognised by its longer tail and richer 
eoipuration. , . ' 
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The following are the dimensions of skulls of all the above species in 
parts of a metre, those of A. robustus having been taken from the figures. 
I also add the measurements of the skull of a specimen of A> hohae belonging 
to the Berlin Museum, 
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P. S.— Oct. 28/A. Some months hal^^ elapsed since the above paper 
was written, and in the meantime, through the kindness of several friends, 
I have been enabled to add materially to the evidence as to the distinctions 
of the different species of mai'niots. 

In the fii'st placb, 1 am indebted to Professor Peters of Berlin, who, 
with great kindness and liberality, has sent a skin and skull of Arctmnya 
hobac belonging to the Berlin Museum for examination. In its external 
characters this animal differs widely from A. Himalayanus. It is a sandy- 
grey animal with a brown wash, without a single black hair on its body, 
the liairs on the back being dusky at the base, then dirty white, and the 
tips of the longer hairs on the back and sidfs being brown. The lower 
parts throughout shew a ferruginous tinge. The terminal portion of the 
tail is brown. This skin measures from nose to rump 21 inches, tail 6^; 
but it is very much smaller than A. Simatayams, 

Of course tkds specimen may have faded and the tips of the hairs may 
have been black originally, as in Pallas's description, but there is nothing in 
the character of the skin to render this supposition probable, and if the 
tips jof the hair had becomi paler, I should hajdly have anticipated that 
they would have done so to predsely the same exfent throughout the body. 
MoEreoyey? the skin before me coincides closely with the figure in Schreber’s 
6 au^thi0i^ Ph. OCVIll, and yrith Messrs. ''^ilne-Pdwards* description. 
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Professor Peters tells me that the shin sent is from Siberia, and that ho 
has endeavoured for years in vain to procure a Polish or Galician specimen. 

^ Compared with the skins of A. S'mialayatiMs, this specimen of A. 
hohac, besides being paler and having brown instead of black tips to the 
long dorsal hairs, has these hails much longer and their dark tips more 
developed, and the fur generally is finer and softer. The skull, with a 
general similarity of outline, exhibits numerous differences, tlie most marked 
being the very much smaller proportional size of the molars in the upper jaw. 
The crown of the third molar is A. nimalaganm measures 0 mm. across, in 
A. lobac only 4‘5 mm. 

I ar» also indebted to Dr. Giinthcr for having very obligingly re¬ 
examined tbe types of Aretomgs Ilemachalanus v. Tibetanus in the British 
Museum in order to aseeftain if ttiey were adults. He writes to me as 
follows : 

“ The skull of tl\^ type of A. Tibetanus is that of an adult animal, but 
“ tliis type is the most wlctched specimen I have ever handled. It was an 
“ individual brought uj) in captivity ; size that of a very small rabbit, skin 
“ nearly hairless, claws abnormally long and as sharp as a needle, teeth 
“ carious, incisors malformed. The frontal bones are gone, but I suppose 
“ that they could not have been much arched, and the palate is very shallow, 
“ very slightly concave.” 

There is another flat and imperfect skin of this A. Tibetanus from 
“ Hodgson’s collection. It is somewhat larger than the former specimen, 

“ and is evidently adult, byt there is no skull. Taking all the evidence 
“ before me, I believe that this species but slightly exceeded a rabbit in 
“ size. But then what difibrenees in size you ol^ervc in onr Swiss mar* 

“ mots,” 

The important point is, of course, to ascertain that Mr. Hodgson’s ori¬ 
ginal types were adult. The length of the tail shews that the species is dis¬ 
tinct from A. caudatus, and the jskulls differ very considerably. But some 
further evidence is forthcoming, . Some tiAe after the preceding paper was 
written the dead body of^mlimiot was sent to the Indian Museum by Mr. 
*Eutledge. The animal is said to have been originally brought from Bhutan, 
but it has lived for a long time in captivity, and as usual the skin is in 
wretdied condition and almost hairless. The dimensions, however, agree 
with those of A. Remaclmlanm, and when the skull had been cleaned, it 
proved precisely similar to that of the old skeleton in the Museum, belong¬ 
ing to the animal said to have brought from Sikkim^and to have lived for 
months in the-Asiatic Society’s borapoumi. M|, Fraser has also found, 
amongst the aeoumulated collections of the Museum, another skin and skull 
of a young individual, which also had been kept tame. 

There is thus evidence of 5 individuals ef this species at least, and I 
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have examined 3 skins and skull#myself. With the evidence before me, I have 
not the slightest doubt that a small marmot does inhabit the northern parts 
of Sikkim and Nepal, and that it is quite distinct in structure, colour, ap^d 
size from the large A. eaudatm of Kashmir and Lad^k. Unfortunately, 
the Sikkim skins which Dr. Anderson identified with a specimen belong¬ 
ing to the Kashmir species have not been found. It is remarkable 
that every individual of A. Semachalams yet examined has been kept in 
captivity; skins of the wild animal are a great desideratum. The skull of 
the specimen received from Mr. Rutledge is perfectly well formed and all 
the teeth are healthy. 

Dr. Aitcheson of Srinagar has had the kindness to make^^ enquiries 
about the marmots of Kashmir, and he has sent me specimens of young 
A. eaudatm. As in most young animals, the colours are indistinct, and 
there is a peculiar immature appearance about the ^ur. These young speci¬ 
mens can be at once distinguished from A. Hemaehdanus by their longer 
tails. * 

It will be seen that the whele of the additional evidence tends to prove 
that, exclusive of A, robustus, there are three and not two species of marmot 
in the Himalayas and Tibet, and that neither of these species is identical 
with A. hohac, 

Within the last few days, Mr. Mandelli of Darjiling has sent to the 
Indian Museum a magnificent collection of mammal skins from Sikkim and 
Tibet, part of which he has presented to the Museum, and he has most 
liberally allowed me to examine the whole. , There is no specimen of 
Arctom/s Semachalams, but there are two fine skins of A. Simalayanus. 
These coincide very fairly in external characters with those §um the Kuen- 
luen, they are a very little greyer in tint and darker on the face, but there 
can be no hesitation in referring both forms to the same species. The skull 
of one of Mr. Mandelli’s skins has been extracted for me by Mr. Fraser. 
Although it is near to that of the Kuenluen marmot and to that of A, 
robustus, it differs somewhat ||om both; its longitudinal and transverse 
diameters being 101 and 67 millemeters, so thkt it is decidedly broader in 
proportion to its length, whilst its height is fath^ less, and the nasal bone# 
are shorter and less convex. Despite these and other diffei^nces, there is 
a general agreement in details, and I feel disposed to believe that the dis¬ 
tinctions are insufficient for separation. Moreover, it is evident that the 
cranial distinction^ already pointed out in the case of A. rohustm are not 
greater than those which are found between the two forms of A. Simalayanus, 
and, consequently, t&at either 4* robustus must be united to that species, 
or the Kuenluen marmot must be classed as distinct. I prefer the former 
view au'i adopted it in the precedii^ synonymy. 

Di*. Sevortzoff has recently visited Lemdon, and I am indebted to Mir. 
Dresser fos; obtaming from the Bossuirn mitural^t t few notes on some of the 
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mammals described by him from Western Turkestan. I learn that the 
species identified as Arctomys haibaeinus differs from 'A. bohao in being 
d^ker above, and more rufous below. It is a mountain species, whilst A, 
hohac inhabits the steppes. Pr. Severtzoff suggests that it may be identical 
with A, robmtm (that is, doubtless* with A, Rimalayanm). As A, Jlma^ 
layanus extends from Eastern Tibet to the Kuenluen, keeping to great 
altitudes, above the range of almost every other mammal, it is by no means 
improbable that it may also occur farther to the north. 

p. s,— Rov. %th .—In the October number of the ‘ Annals and Magazine 
of Natura^History’just received, Dr. Anderson has described anothef marmot 
from the mountains north of Kabul under the name of A. dichrous. From 
the description this appears to •be distinct from A. aureua and the other 
species referred to above, *and it it very probably the form indicated by 
Burnes and Grifiith, •a skull of which, as already mentioned, exists in the 
Society’s old collection. • 
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XIV.— Qontr^vMom towarie a Knowledge of the Burmese Flora, 
Fart 11.—By S. Kubz. 

(Continued from VoL'XUlI, p. 141.) 


BUTAOKM 
Conspectus of genera. 

A. Frmt separating into 2 to 5 distinct 2-valved carpels. 

Trih, I. ZANTIIOXYLB.M, I’lowera usuiilly polygamous. Dist free, or rarely 
•wanting, t Styles tasilar or ventral, more or less free. I’ruit-cariiols coriaceous, the 
endocarp persistent or separating elastically. ' 

X Leaves opposite or nearly so, rarely intermixed -with nearly alternate 
ones. Unarmed. ' 

Evodia. Stamens 4-5. Leaves often compound, rarely 1-foliolato. 

MBLioorE. Stamens 8, Loaves often 1- rarely 3-fo]iola4.o. 

X X Leaves all alternate. Often arra<'d. 

EAKTHOXiaoN. Pe.tals 3—6, rarely none. Stankens as many. Leaves often pinnate, 

U. Fruit a drupe or berry, rarely a capsule. 

Trib, JI. TOlWA LIE AS. Flowers usually polygamous Disk free. Stylo sin¬ 
gle. Albumen usually ju'esent. 

AcBOjnrcHiA. Petals 4. Stamens 8. Di‘upe or capsule 4-ccllod. Erect unarmed 
trees "with 1—8-foliolate leaves. . 

Toduaiia. Petals 2—5. Stamens as many. Berry 4—7-cellod. Climbers, often 
armed, -willi usually 3-foliolate leaves, t 

Trib. III. A flltANTIEAS. Flowers hermaphrodite. Petals and stamens free or 
connate. Style simple. Ovules 1, 2 or more in each eoU. Berry often pxilpy, ■with a 
coriaceous or woody i-ind. Albumen none. 

X Oi>ary~ce.tts with I or 2 ovuhs only. 

+ Style persistent, not jointed at the base. 

Glvocsmis. Calyx 6-partt'd or -toothed. Stamens 10, free. Ovules solitary. 
Leaves pinnately 6-1—or rai’ely 7-foliolate. 

+ + Style jointed at the base^ deci4uous. 
t Leaves pinnate or 3-i|)liolate. 

* Ovules 2 in each cell. , 

0 Leaves pinnate or pilh'^itGly 3-foliolato. ‘ 

J Cotyledons plano-convex, fleshy. Petals im¬ 
bricate. 

Ohaicas. Filaments linear-subulate. Unarmed, the flowers in tormina! cymes. 

CiiAUSENA.. Filaments dilated at the base. Unarmed, the flowers in panicles or 
racemes, ' 


+ + Cotyledons crumpled, Icftfy. Petals valvate. 
Micbombw*!. Fil(.ments linear-subulate. Unarmed, the ’flowers in terminal 
^rymbs. ^ 


^ 0 0 Leaves digitately 3-f6liolate. 

LtrYflif 0 A. Calyx cup-shaped. Stamens 8 or 10. Armed or not, 
• * OvnlsB solitiay in each, c^. 
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TRirirAsiA. Oalyx S*lobed. Stamens 6. Spiny; It'avos digitately S^foliolate; 
flewors almost solitary. 

^ LtMojnA. Calyx 4- or S-lobod or "partod. Stamens 8—lO. Anjif'd; leaves pinnate, 
t t Leaves l-foliolate or simple, 

Pahamignya. Anthers linoar-ohlong. Disk elongate. Calyx usually cup-shaped. 
Climhers, armed. Bonnes without pulp. 

4tai,antia. Anther-s ovate or cordate. Disk cup-shaped. Calyx often u-regu- 
lar. Trees or shrubs, often armed. Berries with vcaiculai* pulp. 

X X Ovartj~rcUs with mmerom ovulen. 

t Rind of berry leathery. Ijcaves l-foliolate. 

CiTuus. Stamens 20—60, often connate. Trees, usually spiny. 

t t Rind of berry w'oody, Tjcaves compound. Trees. • 

FisiiojjfA. Ovary 6—6-collod. Leaves pinnate, 

Aeole. Ovuxy 8- to many-ceUed. Loaves trifoliolato. • 




Etfodia, Forst. 
Conspectus of species. 


X Pauiclos small, c4)ntracft'd, usually much shorter than the petioles. 
Brunchhds 4-coniered .‘ind jiiarked with 4 protnintint longitudinal lines; leaves I—3- 

tbliolrito, the leaflets .ses.silo , stamens shoiter than the petals, . E. vitirina. 

Brauchlots quite tcreto ; loaves 8-folioliito, the leaflets on short p'tiolules, livoly greon, 

.. E. triphyllo; 

X X Panicles coryinbo,se, spreading, as long or longer than the petiole. 
Ilranchlets terete, thick; leaflets shortly petioluled, dark bluish-green, E. llojcimrghiam. 


1. E. viTiGWA, Wall. Cat. 1211) j llf. lad. FI. I, 489. 

Hab, Tenasscriin, Tavoy. • 

2. E. TiiiPUYLLA, DC. Prod, I. 724 ; Hf. Ind. FI. I. 488. 

IIab. S' Fre(|ueut in the damj) hill-forests, and entering the drier ones, 
from Martaban down to Tenasseriin, at 3000 t(f 5000 ft, elevation.— 
Fl. Febr., March ; Fr. Apr., May. 

3. E. Koxbubotiiana,* Bth. FI. Hongk, 59 ; Hf. Ind, FI. I, 487.— 
{XanthoiPt/lon trijjhyllum, Wight Jc. t. 204 Fagara iriphylla, Koxb. FI, 
Ind. 1-416). 

Hab. Tenasserira. y • 

lloxhurgh’s figure of^ki^cuit in his MS. drawings shews that the size 
of the carpels and seeds does not differ from that of the plant formerly 
usually taken for F. iriphylla. 

Melieope, Foi-st. 

1. M. ? Helferf, Hf. Ind. FI. I. 492. • 

Hab. Tenasserim (or Andamans f) {teste EL). 


ZanthoxylTim^ L. 

Conspectus of speeiei. 

* Cymes axilhry, or axillary andterrmiHl, Si'awhss alternate. Zeaves pin/tale. 
X Eaebis of leaves winged. Flowers apetalohs. 

17 
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Leaflets 2—3 in. Iwg, glandular-crenulate; cymes dense, |—1 in. long; frtrit-carpels 

usually Ly 4—2, ..... Z. aemth^podinm. 

Leaflets coarsely crenate, \—1 in. long, . . . Z. Andatmnimm. 

X X Eachis of leaves not vdnged. Flowers 4—S-potaloos. 

Leaflets in 2—3 pairs, glossy onbotli sides ; cymes axillary,.... ,.,.Z, JlmniUonimmu 
* * Cyms terminal. Branches o^yposite. 

Leaflets glandular-cronate, in 7—10 pairs,... Z, BidwngHf 

1. Z. ACAOTHOPODiUM, DO. Pi'od. II. 727; Hf. Ind. FL I. 493. 
Hab. Ava, hills east of Bbamo. 

2. Z. Akdamaiticfm, Kurz MS. 

Hab. In the tropical forests of Tormoklee island, west of South Anda¬ 
man. ' 

A very distinct small-leaved species, ^t the flowers and fruits are un¬ 
known. ^ 

3. Z. HAMinTONiANiJM, Wall. Cat. 7117 ; Ilfu^lnd. FI. I. 494. 

Hab. Burma {toste Hf.). , 

4. Z. Budrtjnoa, DC. Prod^ I. 728; Hf. lud. FI. I. 495. (Fagara 
Budrunga, Eoxb. FI. Ind. I. 447). 

Hab. Not unfrequent in the tropical and moister upper mixed forests 
from Chittagong, Pegu, and Martaban down to Tenasserira.—Fr. Sept. 


Doubtful species. 

1. Z. spondiwfolium, Wall. Cat. 12^7 j Hf. Ind. FI. 1.496. 

Hab, Amherst (Wall.) testo Hf. 

Acronychia, Forst.* 

fjt 

1. A. CrMiwosivfA, F. Muell ilagm. Phyt. Amstr. I, 27. {A. hit- 
rifoUa, Bl. Bydr. 245 ; Hf. Ind. FI. I. 498 ; Ggminosma pedunculata^ DC. 
Prod. I. 722; Wight Ill. t. 65). 

Hab. Not jinfrequent in the tropical forests of the Andamans j also 
Pegu and Chittagong,—FL ItS. '• 


Toddalia, Jus. 

1. T. AsiatiCA, {Paullma ' Asiatica^ fe^p. pi. 524; T. aculeafa, 
Pers. Each. L 249; Hf. Ind. FI. I. 407 (excl. syn. ZmtJiox. nitidum, 
Wall.) Wight Ill. t. 66; ScopoUa aeukata, Icon. med. sub, t. 34; 
Hoib. FL Ind. I. 616). 

Vab. o. AcflLiATA, (P, aculeata, Pers.), petioles and often also the 
midrib beneath hooked-prickly; panicles usually smaller and less branched. 

; , Vab. FBoaiStiiifCA, {T,,flQripunda, Wall. Pi. As,, rar. III. 17. t. 
"232),' petioles and midirib (rf leaves unarmed; panicles' o^en more com- 
' 'hohind;;’, /' '■ ' . ' ‘ 

H4*.' , IVeqjient in the kropicsl forests itom Ava and Martaban down 
’ 8000 h. dovatmn.---ll ' 
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-2.—It is possible that in Wallich’a Herbarium Toddalia and Zan- 
tUxyhn nitidwnfOQ.^ are mixed, but the WalUcbian specimens in HBO., as 
as those cultivated in this garden, all belong to DeCandolle’s species, 

Glyooamis, Correa. 

Conspectus of species. 

* * Anthers hlwtd, not gland.-tipped. 

nt 0 Berries (^boval-oblong to oblong, Icadon blue. 

Petals longer persistent; fllamonts flat, from a narrower base gradually broader towards 

the tiiiuigulai' apox; bark palo coloufcd, . G. eyannearpa, 

0 0 Bonie.s more or less globular, from watery flesb-coloured|o crimson. 
Petals very^eciduous; filamtiita from a broader base attenuated upwards; nerves of 

leaflets proniiiiout above; bark pale coloured,.... 0. iri/uliafa. 

Petals vvjy deciduous, lanceolate, aboufc 3 lin. long; filfunonts elongate, filiform; bark 

brown, .*..^...G. erborm. 

* * Anthers yh^dipped. 

Petals longer juu-sistimt, about 1-^ lin. long; anthers cordate; fllamonts flat, from a 
naarower baso gmduully broader towar-ds the triangular apox; bark white, 

* .. pevtaphylh. 

1 . G. CYANOCAEPA, Spreng. Syet. Veg. IV/2. 101; Miq. FI. Ind, 
Bat. 1/2. 521.--(Cfeo&ia cymiocarpa, Bl. Bydr, 136). 

Vae. a. OENUiNA, flowers in peduncled terminal and axillary pani¬ 
cles, rarely reduced to cymes. 

Vae. jS. CYMOSA, (6?. tetraphylla^ Wall, and G. ostyphjlh, Wall, ap. 
Voigt. Cat. Hort. Calc. 189), flowers ki short peduncled or almost sessile 
quite glabrous or rarely rusty tomentose cymes axillary or axillary and ter¬ 
minal, rartiy transformed into panicl^. 

Hab. Var. /?. Not unfi'equent in the tropical forests of the Pegu 
Yomab.—FI. Apr. 

2, G. lEiPOLUTA, Spreng. Syst. Veg. IV/2 162; Miq. FI. Ind, Bat. 

1 /2. 521. • . . * . 

Vae. a. GEirurfyA, leaves green or yellowish in drying; panicles or 
cymes shorter,* more or less^st^Tor tawny tomentose; ovary glabrous or 
tawny pubescent. , 

Vae. ? FUSCESOEKS, leaves fusccscent in drying; panicles larger and 
more compound*, quite glabrous. 

Hab. Var. a. In Chittagong and Tenasserim ; var. /8. frequent in 
the tropical forests all over Burmah from Chittagong, P^u, and Martaban 
down to Tenasserim and the Andamans.—11. HS,; Ir, KS. 

All the specimens of var. are in young bud only, and therefore the 
idantification with G. trifoliata is doubtfhl^ Those of yar, a, are in young 
bud only ajd also doubtful; they can equally well belong, to G. insular^s. 

8 . G. AEBOEEA, Corr. in Ann, Mus. VI. 88#i; DC. Prod. I. 588. 
(Jjimoma whovoa^ Boxb. Corom. PI. 1.1. 85. and FI. Ind. IL 881)* 
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Vati. o. GENunTA, calyx-lobes acute; ovary sessile; leaves often ser¬ 
rate ; panicles peduncled. ' * 

ViB, iNsiJXABis, calyx-lobes bluntisli; ovary usually stalked; loavfs 
entire; cymes small, sessile, rusty-villous. 

Hab. Yar. Common in the tropical forests of the Andamans.—FI. 
Febr.; Fr. Apr, May. ^ 

4. G. PEKTAPHTLLA, Corr. in Ann. Mus. VI. 386 ; DC. Prod. I. 538; 
WA. Prod. 1.83 ; Bedd. FI. Sylv. Madr, Anal. 43. t. 6. f. &, {Limonia pen- 
taphglh, Eetz. Obs. V. 24; Boxb. Comm. PI. t. 84. and FI. Ind. II. 381; 
Idmonia ^rlorea, Bot. Mag. t. 2074). 

Hab. Frequent all over Burraali, in the mix«d and tropic?! forests, 
and more especially in the shade of vilhige-bushes and bamboo-jungles.—FI. 
CS.; Fr. HS. 

' « * 

Chalc^, L. (17(57) (Murraya, L. J77]). 

Conspectus of species, < 

Lcfiflets 3 to 8 ; petals nearly | in. leng, .. C. panieulatu. 

Leaflets 10 to 20 ; petals about 2 lin. long, . C. Kmniffii. 

1. C. PA2incuL.\TA, L. Mailt. 1261; F. Muoll. in Coiitr. New llebrid. 
7 ,—{Murraya exotica^ L. Mant. 563 ; Hf. Ind. FI. I. 502). 

Hab. Common in the tropical forests of the Pegu Yomah and Alarta- 
ban down to Tenasserim and the AnJiunans.—FI. HS.; Fr. May, June. 

2. C. KlESmil, (J/arntya 'Spreng. Syst. veg. II. 315; Hf. 

Ind, FI. I. 503 .—{Bergera Kcenigii, L. Mant. 563 ; Roxb. Corora. PI. II. 
t. 112. and FI. Ind.' II. 375 ; Wight Icon. t.'l3; Griff. Not. Dicot. 497. 
t. 686. f. 3 ; Mun'aya fneiidmima, T. it B. in Tydscli. Ned. Ind. XXV. 25). 

Hab. llather frequent along choungs in the tropical forests of the 
eastern slopes of the Pegu Yomah ; also Chittagong.—FI. March. 

oBoubtful species, « 

1 . Murraya ehngnla, DC. ap. Hf. Ind. FI. I. 603. 

Hab. Ava, Taong-dong (Wall). 

Clausena, Bnrm. 

Conspectm qf species. 

* FanicU imninat. 

0 Ovaiy glabrous. < 

6(iftly villoi^; leaves pinnately /-foliolate; flowers 4-meroU8, ........ <7. namphylla. 

InfloreBconce and loave^glabrous; potiole and raebis terete or nearly so; leaflets usunl- 
\ . ly 7 or kwUy obliquir,'; flowers usually 4- rarely ;6-iaerou$,(7. hptaphylh, 

,' 'I$ft<spescence and leaves glabrous; raeWs mote or loss winged; leaflets 13—17, oblique; 

■' 'fevers5-tneroas,,.,.j,.... >*••?•* WalUeUi. 

' -‘Vv , p.O Oya^ more orlesflMrstttoor puliesceat. 

mil Ottyer parts more or less sTiesrtly hiraute or pubemlous: rachik terotf.; 
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leaflets 15—30, oWique; flowers 6-meroiis, ........ i. C. mmtu, 

Infloroseoaco and tbe tuberoM pjjtioles d(yasely and shortly tawny toraentose; leaflets 
5—9; young hemes densely faHciclod-tomeritoso; flowers 5-morous, ....C. TFampi. 
* * * Vanieks or racemes axillary. 

All parts shortly pilose; leaflets 5 to 17 ;• ovary and the long red berries glabrous j 
flowers 4-incrouS, .. C?. mfrutiem. 

1. C. MAciiopirrLLA, Hf. Ind. FI. I. 504. 

Has. Upper Tenasseriin, banks of Salween at Trogla. 

2. C. HEPTAPHYLLA, WA. Prod. I. 95 ; Hf. lud. FI. I. 504.— 
ris hepaphjlla, Roxb. FI. Ind. II, 248). 

Hab.^^ Chittagong; jl’enasseriin {teste Hf.), * 

3. C. WALiiiCHii, Oliv. in Journ. Linn. Soc. V. Suppl, IT. 35; Hf, 
Ind. FI. 505 .—{Coohm sp., Grif!. Not. Dicot. 409. t) 587. f 2?). Vab. 
/8 . T,rxuBiA>'8, racliis leafy-winged ; leaflets only in 4—2 pairs with an odd 
one, 4—8 in, long, remaining green in a dried state, 

Hab, Var. a. Uppcp Tenasserim ; V£ir. rare in the tropical forests 
of the eastern slopes of the I’ogu Yornali. FI. March,; Fr. Apr. 

4. C, EXCAVATA, Bunn, FI. Ind. 87 ; llf Ind. FI. I. 504i.—(Amiris 
Suniairanay Roxb. P’l. Ind. II. 250; Amyris pmclata, Jioxb. 1, c. 251.) 

Hab. Freqxicnt in the tropical and moister upper mixed forests, all 
over Rurraah and the adjacent provinee.s, from the plains up to 2000 ft. 
elevation. FI. Apr. May ; Fr. June, Jul. 

*5. C. Wampi, Blanco FL’Filip. 3§8 ; Hf. Ind. FI 1. 605 .—(Coohia 
pmclaia, Sonner. Voy. II. 130. 1.131; lioxb. FI. Ind. 11. 382). 

Hau. Cultivated in Chittagong. 

6 . C. sTippRiTTicosA, WA. Pi’o#. I. 96. in adn,; Hf. Ind. FI. I. 606. 
—{Aviyris sajfrutieosa, Roxb. FI. Ind. II. 250). 

Vab. PAi)CTJ[iOA, leaflets only in 2 to 3 pairs with an odd ono. 

Hab. Chittagong, Seetakhoond hills ; var. jS. not unfreciuent in the 
Eng- and dry forests of the Promts district.—FI. March, 


W^roliielum, Bl. 

Qiittffpectus of the species. 


Tree; petals 2j lin. long j ovary slightly approssod-pubeseonl; young berricss stalked 

glabrous, .. M.pithscms. 

Moogro shnib up to 4 ft! high; petals 2 lin. long; ovary densely tawny hirsute; young 
ber-ries stsssilo or neoily So, puberulous, .. Jf. Mrsutmi. 

I. M. PTJBESGENS, Bl. Bydr. 138; Hf. Ihd. FI. I. ^L"^{Beryera 
iniey/errima, Roxb. FI. Ind, III. 376.) ^ 

Vae. a. tiEHinitA, leaves on both sides ^r at least along the nerves 
beneath, the petioles, and racing ptiberulous.. * 

Vae. onABEltisetfi.A, leaves qttite glabrous. 

^ Hab.- Both varietiei? frequent in ^e tropical and! nfeister upper mixed 
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forests all over Burma from Chittagong and Ava down to Tenasserim and 
the Andatnaus.—Fl. Jan. March ; Fr. Apr. June. 

2. M. HiBSUTiJM, Oliv, in Linn. Proc, V. Suppl. 11. 41; Hf. I{j,d. 
n, I. 502.— (M, Zeglanicmt, Wight in Thw. 0. P. 188). 

Vae. oenuinum;, all parts more' or less shortly hirsute or puboru- 
lous; leaflets smaller. 

i; 

Vae. jS. giabeesoess, {Auraniiaeea, Wall. Oat. 8517.) the young 
shoots only taymy puberulous, all other parts glabrous or nearly so; calyx 
shortly 5-toothed, puberolous; petals puberulous. 

Var. a. Very frequent in the open and dry forests, especially in 
the Eng-forests, all over Burma from Ava and Martaban down Jp Tenasse¬ 
rim ; var. j8. in Tenasserim from Moulmein southwards (Heif. 535/1).—Fl. 
Marcli, Apr. ' ' 

Luvunga, Ham. »> 

Conspectus of species, * 

Filaments glabrous, more or loss coftnate,. Z. teavdens. 

Filaments glabrous, fiee ; flowers much smaller, . .. ,L. ekHtlwrmtdra. 

1. L. sCA^fDEKa, Ham, ap. Ollv. in Linn. Proc. V. Suppl. II. 43 ; Hf. 
Ind. Fl. 1. 500 ; Hot. Mag. t. 4522.— Limnia scandens, Roxb. Fl. Ind. 11. 
380). 

Hab. Burma (Ava ?); Chittagong. 

2. L. eleutherandea, Dab. in Hook. Kew. Journ. Bot. II. 258 ; Hf. 
Ind. Fl. I. 509, excl. syn. Bl —(Luvunga Tavogam, Wall. Gat. 6383). 

Hab. Tenasserim, ? Tavoy, {teste Hf.) 
r 

Triphasia, Lour. 

' 1. T. TEiEOiiTATA, DC. Pi’od. I. 636; Hf. Ind. Fl. I. 607. 

Hae. Tennasserim, probably wild.—Fl. Fr. oo. 

Limonia, L 

Conspectus of sp&S£^. 

Spiny tree; leaflets opposite.; inflorescence puberulous; borrieB globose, sessile 

. ..Z. mdissitm, 

Unaimcd shrub; leaflets alternate; inflorescence glabrous; berries ovoid, shortly 
stalked, ..........It.....• ...... ........ Z. aUermm, 

X. L. a«tb!i 3 «! 1 MA, L. ip, pi. 554; Hf. Ind. FL I. 507.—(L. orenuhta, 
Eoxb. Corom. Pi. L t. 86. and FL Lid. II. 381). 

Vae. ^.jBtBESCEirs (L. ftfubescemy'S^sSL Cat. 6366 \ Hf. Ind. FL I, 
5 (^), prickles on the branches short, tlio wings of the petiole narrow, leafiet.s 
bltttitiB^'the terminal pne long bat blaatish acaminate, the petioles and 
aiOTveis heneath softly puberviflouB, ' ' 
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Hab. yar. a. Ava, along the Irrawaddy apparently frequent; var. j3. 
At a, Taong dong; and Prome hills, 

• 2. L. ALTEKNANs, "Wali. ap. Voigt. Hort. Calc. 139; Hf. Ind. FI. I. 
608, 

Hab. Not unfrequent in the upper-mixed, and sometimes in the moist, 
forests of the Pegu Yomah and Airacan ; also Tenasserim, Mergui.—FI. 
May, 


Paramignya, Wight, 

Conspectus of species. ^ 

* petals about 8 lirt long. Calyx largish, cupular, broadly lobod. 

Stylo elongate ; calyx and pedicels tomonlose, the bitter asJong or a liltlo longer 

than the calyx, ..1.P, monophylla. 

Style short; calyx and tlio podicoft glabrous, the latter 1 in. or thenjabouts long, 
* ^ (jrandijtm tt, 

* * retalfl 2—I lm,long. Calyx small, with acute lobes. 

0 Berries teredo. • 

Young shoots more or less pubenilous; stjl'' short, hirsute or villous,..P. Gr^ithii. 


Glabrous; stylo very short, like the ovaiy glabrous,... P. citnfnUa. 

0 0 Benies 3—4-angular. 

Erect tree, the spines 1—I} in. long, straight; calyx glabrous, P. angulata. 


1. P. MONOPHTiJiA, Wight Ill. 1.108. t. 42; Hf. Ind. FI. I. 510.— 
Hab. Tenasserim, Moulmeiu district at 5000 feet elevation {teste 

Oliv.). • 

2. P. GEANDiFioBA, Qliv. ill Linii. Proc. V. Suppl, II. 42; Hf. Ind. 
FI. 1. 510. 

Hab. Tenasserim, Tavoy.—FL Aug. • 

3 . P. GEiEPmui, Hf. Ind. FI. 1. blO.—(Citrus scandem, Geoff. Not. 
Dicot. 495, t. 587. f. 1). 

Hab. Ava, at the serpentine mines of Hookhum valley; Pegu {teste^ 

Hf.). 

4. P. ciTBTFOLTA, Hf. Ii^. Fl^L 510, nou Oliv.— {Limonia cifrifoUa, 
Eoxh. FI. Ind. II. 579.; Fj^crantfm, Kurz in And. Hep. App. B. 4). 

Hab. In the tropic^ forests of Chittagong and the Andamans.—Fi. 
June, July. . 

6 . P. ANOtTMTA (Citrus (Mpuhtus, Willd. sp. pi. III. 1426; DC. Prod. 
I. 540; Idmonellus angulosus, Eumph. Herb. Amb. 110. t. 33; Idinonia 
anpnlosa, WA. Prod. I. 91, in adn.; Miq. FI. ltd. Bat. I.*2-521; Atalantia 
lonpispimy Kurz in Journ. As. Soc, Beng. 1872. 295 i^Paramipnga lonpi- 
spina, Hf. Ind. FI. 1.611 j Gonocitrm anpuiatm, Kurz in Joum. As. Soc, 
Beng, 1873. 228. 1.18). 

Hab. In the mangrove and tidal forests of P^u and Tenasserim 
(also Sunderhuns, Malacca, and the Moluooos). 
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N. B.—This species lias got quite an array of synonyms. I attempt¬ 
ed to establish a new genus upon it on account of the angular fruits aiid 
absence of pulp, but on examining the fruits of several other Parainignpis, 
I find that they also seem to be pulpless.* ' Atahntia missioais, Oliv, (Hf. 
lud. Fi. 1. 513, excl, ayn. Turez.) has curiously enough retained its place in 
Atahniia^ although habit and generic characters ])laco its beyond any ^hjubt 
in Farmnignya, and in habit it approaches very much the above species. 

Atalantia, Corr. 

Cons'pecius of species. 

^ Calyx irregularly lobcd, split to the base on one side. 

Berries tlie size of a large pea or small elieiTy, . 1. monophyUa. 

Berries the size of« woo^-apple,.. A. marrophylk. 

X X ('.ilyx regubiily 4-lol)ed. , • 

riowera shortly pedu died, iii short rjcomes,. A. (mkln. 

1. A. MONOPiirnL.v, Corv. in Ann. du Mus. YI!*!J83 : llf, Jnd. FI. I. 
511 ,—{Ji Jlonbnnda^ Wight. t. 1G1»1. ; Limonia monophylh^ Jjiiu 
Mant. alt. 237 ; Boxb. FI lint II, 378 ami Corom. PI 1.1. 82; A.ptibe- 
rwZrt, Miq Ann. Mns. Lugd, Bat. I. 211; Chihealyx eUipticusfl\x\Q’L, in 
Bull. Natur, Mosc. 1803, 58S). 

Had Ava, about Segaiu, very frequent. — FI. Octob. 

2. k.MkGiiOVWWAk {A monopltylla vvec. onacrophylla, Oliv. in Linn. 
Proc. V. Suppl. II 24i; Ilf. Ind. FI I. 512). 

llAit. Frequent along the beaches of the Andaman Islands; also Te- 
nasseriin.—Fr. Apr. May, • 

8, A. CAruATA, llf. Ind. FI 1.513?— 

11 Ah. Frequent *111 the tropical forests of the Pegu Yomab, ospeciully 
along eftoungs. 

The Burmese plant is a middling-sized tree of eleg-aiit appearance but 
spiny. I have not met (;itber with llowers or fruits and therciore the 
identilieation must remain doubtful. 

• * 

Citrus, L.V 

^ Conspectus of species,* 

X Young shoots and norvos pf leaves honcaih pubescent or puborulous'; flow- 
cprs and finiits large, .....C’ deetmama, 

X X All parts glabrous. 

0 Stye very short. 

Flowers small; stamons free; petioles leafy and almost as long and as broad as the 
blade itself, ..... C, hyUnx. 

0 0 Style as long as the ovary or much longer, 
t I’etals 8 to 10 lin. long. 


I. mt iNi 


« The boi-ries of P. Httaralu, Miqi., a spocii|^^nearly alHod to P. aiiyukta, has pulp, 
but the dried ones appear pulpless. 
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Leaves acumkate or aciiie, title petide often winged; berries globnlar, wi&out a 
knob ; filaments cohering by 8—4, .... C. Aurmtittm. 

^ Leaves blunt or nearly so, the petiole not winged; borrios oblong to globose, with 
a knob, the skin usually thick; filamente free or polyadelphous,............ (7. 

t t Petals 3—4 lin. long. 

Calyx Small; berries globular, sweet or acid, the skin usually t-bin, 

‘•l. C. DECUMANA, L. sp. pi. 1100; Roxi). n. Ind. III. 398 j H£ Ind. 
FI. I. 616. 

Hab. Often cultivated by Burmans, especially in the southern pro¬ 
vinces. ^ 

2. C. Hystee, DC^ Prod. I. 539; Hf. Ind. PL I. 616, 

Hab, Not uufrequent in the tropical forests of the Martaban hills ; 
also in the adjoining Siamese province Kyouk-Koung; often cultivated in 
native gardens. 

*3. C. AiTBAFrnftt, L. sp. pi. 1100; Hf. Ind. PL I. 616. 

Hab. Here and there cultivated in villages. 

k 0. Mewca, L. sp. pi. 680; Eoxb. Pl. Ind. III. 892; Hf. Ind. 
PL I. 514. exl. var. 4. 

Vae. a. GEEumA, Brandis Forest. PL 62.; Hf. L c. 

Vae. /8. LiMomjM, Brand. For. PL 52. 

Vab. y. ACEDA, Brand. For. PL 62; Hf. 1. c.—(C. acida, Eoxb. PI. 
Ind. III. 890). 

Hab. Var. y. apparently wiM in thesKhaboung forests of the Pegu 
Yomah, west of Tounghoo (Brandis); the other varieties only culti¬ 
vated. 

*5. C. KOBiiis, Lour. PL Cochin. 669; DC. Prodr. I. 640.; Ear 
Bot. Eep. t. 211; Andr. Bot. Rep. t. 608 {Aurantium Sinense, Rumph. 
Herb. Amb. II. t. 84; 0, mediea var. 4 Brandis For. PL 62; Hf. 

Ind. n. I. 515). 

Vae. a. SiNEESB, (Auranfkm Sinense, Rph. 1. c.), petioles simple; 
berries with a sweet or bitter pulp. Sweet lime. 

Vae. /8. Limoebilub, {lifnmellm, Rumph. 1. c. t. 29; (7. Imetta, 
Wight le, t. 958), petioles ^lort, winged; fruits acid. Acid lime. 

Hab. Fre’quently cultivated in villages. 

Peronia, Oorr. ^ 

1. P. EiEPHAETUM, Corr. Act. Soc. Linn. V. 224,; Roxh. Corom. PL 
II. t, 141. and PL Ind. II, 411; Wight lopn, t. 16. f Hf» Ind. PL L 
616. ' ' 

Hab. In the dry forests of Prome District.— PL March, Apr,; ii, 
Octob. 

• IS 
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‘ Aegle, CoTT. 

1, A. Maemelos, Corr, Act. Soc. Linn. V. 224; Roib. Coroin. PI. 
IT. 1.143 and PI. Ind. 11. 670; Wight Icon. 1.16; Hf. Ind. PI. I. SiC ; 
,Bcdd. FI. Sylv. 1.161. 

Hab. Much cultivated, especially in the Prome district, and said to 
occur wild in the forests also: I found the tree in those of the Touky^ghat, 
cast ofTounghoo.—PI. May; Pr. Octob. Nov. 

SIMABUBEM 

* Conspectus of genera, 

Trih. I. SIMAltUBE.'E, Ovary dfV'ply lolled or the oaipels distinct. 

* Stiimoiw twice aiS many as petals. ^ 

0 Leaves simple. ‘ 

SAM.vmi:iL<v. Calyx 3—5*p;uted. Disk largo. Stamens 8—10, Drupo vaiiously winged. 
0 0 Loaves pinnate. 

AiXANTurs. Calyx 5- cleft. Disk lO-lohed. Staip/ins TO, Fniit of 1 to fi sarmiras. 

* * Stamons as many as petals. Leaves pinnati'. Ciiipels drupaceous. 

0 Styles frcie or cohering at the haso only. 

Brucea. Disk 4-lo1)ed. Stamens glabrous. Flowers cjTiiose-racomoso. 

0 0 Stylos connate. Flowers in panicles. 

Pichasma. Disk thick. Stamens pilose. 

Eukyooma. Disk none. Stamens glahrous. 

Tnh. II. HCEAMNIBJi. Ovaxj' entire, 2—5-ccUcd. 

llARRisoNiA. Calj-x 4—5-eloft. StaihenB 4 or 10, Ovary 4—5-cellod. Leavc.s pinnate, 
or pinnately 1—3-foliakto. 

Balanites. Sepals 5. Staiacns 10. Ovary 5-cellcd. Loaves hifoliolate. 

f 

Samadera, Grortn. 

1. S. Indtca, G-oortn. Pruct. II. t. 1.56. lig. inf.; Wight Ill, t. 68; 
Hook. Icon. PI, t. 7 ; Hf. Ind. FI. I. 51.0. 

Var. a, GENTJINA, pedunclcs about as long as the leaves; drupes about 
2^ in, long, smooth or slightly net-vcined; filaments in bud erect. 

Vae. ITJCIBA, {Niota lucida^ WallSji*l. A.s. rar. II. t. 168; Sama¬ 
dera lucida, Benn. in Hf. Ind'. PI. I. 519 j- S,'%mipoiala, Scheff. Obs. pbyt. 
88), peduncles shorter than the leaves; drupes 1^—2 in. long, strongly net- 
veined ; filaments in bud twisted, 

Hab. Yar. fd. Upper Tenasserim, Moulmein. * 

f' 

^ Ailanthus, Desf. 

1. A, MALpARicirs, DC. Prod. II, 89; Wight Icon, t, 1604 ; Bedd. 
; PI. Sylv. 1.122; Hf. Ind. Pfi‘ I. 51^, 

t Hab. Rather rare in the tropical forests of the Khaboung valley, 
pastern slopes of Pegu IToniali. Fr. Apr, , ^ 

■' L • 
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Bruoea, Mil.' 

Consj^ecitts of species, 

L^flets coarsely crcnato-toothed; drupes about 2 lin. long,. ,B. Swmtram. 

Leaflets quite entire; drupes about 8 — 4 Un. long, . \,,B> tmllia. 


1. B. SuMATEANA, Boxb. FI.* Ind. I, 449 ; Hf. Ind. FI, I. 621. 

Hab. Temisserim, Mergui (Griff.) 

% B. MOLLIS, Wall Cat. 8483 ; Hf. Ind. FI. I. 521. 

Hab. In the drier and damp bill-forests of Martaban and Upper 
Tenas&ei'im, at 3000 to 4000 ft. elevation.—FI. March. 

Picrasma, Bl. • 

1. PfJAVANiCA, Bf. Bydr. 248; Benu. in Horsf. PI. Jav. rar. 197. 
t. 41; Mi(]. FI. Ind. Bat. 1/2. 6^9. t. 28; Hf. Ind! FI. I. 620.—(^. 
Andanianica, Kurz And. Hep. Apf, B. IV; Hf.’Ind. FI. I. 520). 

Hab. Frequent i|i tlio tropical fore.sts from Martaban down to Tenaa- 
scrim and tlio Anda^nafi, islands; rare in those of the Pegu Yomah,—FI. 
March; Fr. Begin of B. 8. * 

Eurycoma, iTa(!k. 

1. E, LOTVflii'OiJA, Jack in Boxb. FI. Ind. ed. 1. II. 307; Griff. Not. 
Dicot. 435; Hf. Ind. FI. I. u2J.— {E. MerguensiSf Planch, in Hook. Loud. 
Joiirn. V. 583). 

Hab. Forests of Tcnasscrim fi'om Tavoy southwards; Andamans 
{teste Bennet). * 

fearrisonia, K. Br. 

I. H. Benjtetii, Bth. and Hf. Gen. pl. I. 314^ Hf. Ind. FI. I. 519. 
— {Lasiolepis paueijuga, Benn. in Hor.sf. Pi. Jav. rar. 202. t. 43). 

Hab. Very fixuiuent in the dry forests of the Prome distiict; also in 
Martaban, Yooiueloen, 2000 ft, (Brandis).—PI, Apr. 

Bal&ij^itos, Del. 

1. B. Eoxbfeohii, Plai^efi, in Ann. sc. nal. 4 ser. IT. 258; Hf. Ind. 
PI. I. 523.— (Xinicnia Aemptiaen, Boxb. FI. Ind. II. 253 ; E. Aequpiiaea, 
Wight Icon. t. 274, non Del). ^ ■ 

Vaii. j 8. OEACiLis, brauchlets slender and g]al>rous or nearly so ; inffo- 
reaeence more glabrous than in tho normal form and only puberuloas, tl)e 
peduncles and pedicels all very slender. • 

Hab. Ava; var. /3. in the Prome District.—FI. Apr. 

* OCENAOE^, 

Conspectus of genera. . * 

l. OCBS'EM, Ovary 2—10-<!|^c(l, vsqth a solitary ovule in each c^B, Albu-, 
men none. 
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OcHKA. Stamens indefinite, Diiipes 3 to 10, seated on the enlarged toros. Gorymhs 
lateral. * 

Gomphu. Stamens 10. Drapes 3—fi, seated on the enlarged teas. Panicles terminal. 
Tbtramesibta. Plovers 4-meroas. Stamens 4. Fruit a coriaceous 4-se0dod berrj^ 

Tiih. 11. EUTMEMIBEM. Ovary half 5-oelled, vith 2 ovules in each cdl. Seeds 
with albumen. f 

PuTHHis. Stamens 6. Bacmnes terminal. ^ 

OohAa, Sehreb, 

' Compectui of species. 

• Stjjlos fi»e at the summit for nearly a line length. 

Fruiting sepals erect-conniving; filaments as long pr longer tlian the anthers; 


tree, ...... ,,.0. Andamanm. 

• * Styles united to the apex, , 

X Filaments as long or longer than the anthers. 

Petals usually 5 ; fruiting sepals reflexed; troo, ... 0. WalUehii. 

Petals 5; fruiting sepals ercct-connivent; dwarf shrub,.. 0. fruticulom. 

X X Filaments almost 4 times shorter than the anthers. 

Petals usually 7—8; fruiting sepals croct-conniving; tree,.. 0. sqmrrosa. 


1. 0. ANDAMANiCA, Kurz in Journ. As. Soc. Beng. 1872, 296. 

Hab. Frequent in the tropical forests of the Andamans.—FI. March; 
Fr. May, June. 

2, 0. SQTTAEEOSA, Eoxb. Corom. PI. I, t. 89 and FI. II. 643; Wight 
Ill, t. 69. (0, lucida, Lamk. Dieot. IV. 6^), 

Hab. Ava (Mrs. Col. Burney). 

8. 0. WaIiMCHII, Planch; in Hook. Loiid. Joum. V. 660; Hf. Ind. 
• FI. I. 624, excl. syn. Colebr. and Eurz. (0. oltmatd, Wall. Cat. 28051; 
0. lucida, Griff. Not, i)icot. 464). 

Hab. Very frequent in the tropical forests of Martaban and Tenas* 
serim; less so along the eastern and southern slopes of the Pegu Yomah.— 
FI. March j Fr. Apr. May. ^ 

4. 0. BEBlicuLOSA, Kurz in Journ, As. Soc. Beng. 1872,295. 

Hab. Frequent in the open forests, ew^eciaUy the eng*forests, all over 
Pegu and Martaban.—FI* Apr. May; Fr., June,, July. 

Loidjtful species. 

1. 0, pmmflora, Griff. Not. Dicot. 464. ^ 

BLab. Forests of Moulmein, 

Referred b/ Bennet as a variety to 0. Walliohii, from which it seems 
to differ by its smaller flowers. I have not seen a specimen and the reflexed 
sepals seem to oonnrm Mr. Beunet’s conclusion. 

, OJ Planch, in Hook. Lond. Journ. Bot. V. 662; Hf. 

Ini M. 1.626, 
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Gomphia, Solmib. 

1. G. SuMAmuJA, Jack. Mai. Mise. Y. 29; H£ Ind. FI. I« 625.— 
(G. Sumatremig, Planch, in Hook. Icon. t. 712; Oohm oroeoa, Griff. Not, 
Hicot. 463). 

Hab. Tenasacrim, Mer^, along the flea*coast of the ialand Madamacili. 
Pator, (Griff.). - 

*jy. B. —Mr. Bennet has a Tetramerista glabra rar. sagittata^ based 
upon Anmtrocladm ? sagittatus, Wall. Cat. 1065, a plant which I have not 
seen, and which on account of its sagittate-based leaves cannot be a Tetrth 
merista. He gives Tenasserim as one of the localities for it. ^ 

• BXrmFBAGBM. 

Oonspgctus of genera. 

• • 

(In Burmese species the fruit is an indehiscent drupe.) 

Gaevga. Torus broadly^Kng tho urceolate caljrx-tabe. Calyx 5-cleft. 

Bukseba. Calyx small, 4—S-pai^d. Stamens 8—12, insorted at tho base of tho 
annular disk. , 

Canakium. Calyx 3-(rarely 2—6) cloft, valvate. Petals 3—6. Stamens 6—10. 
Drupes ovoid, more or less 3-angukr, with a bony or hard putamen. 


Garuga, Roxb, 

1. G. pnrarATA, Eoxb. Corom, PI. III. t. 208 and FI. Ind. II. 400; 
Bedd. FI. Sylv. 1.118; Hf. Ind., FI. I. 628. 

Yae. o. OENirmA, more glabresoenf; drupes glabrous. 

Yae. /3. MOiA-is (Q. mollis, Turcz. in Bull. Nat. Mosc. 1868, 467), 
more pubescent or villous, the drupes densely villous or pubescent. ,4? 

Hab. Common in the mixed forests all over !^arma from Chittagong 
and Ava down to Tennasserim and the Andamans, up to 3000 ft. elevation; 
vax. /S. with the typical form,—FI. Febr. March j Fr. Begin, of E. S. 


Bnrsera, L. • 

1. B. SEEEATA, Wall, in j)?ra*8. Linn. Soc. XV. 362. t. 4. j Hf. Ind, 
FI I. %'^,'-~(I^oma pentagfha, Eoxb. FI. Ind. II. 382). 

Hab. Frequent in iftie tropical forests, especially along choungs, of the 
eastern slopes of the Pegu Yomah and Martaban.—FI, Apr. 




Canarimn, L. 



* Stipules subulate, entire, very deciduous- 
Leaflets serrulate; disk-glands smooth, 6, firee^coheimg by fairs,. 


.•, 0 , 

. C. 


Leaflets entire; disk-lobeB 3, haiiy, united into a cap, 

* • Stipules 2-oleft and pectinately cut, peraistent. • 

Young buds covered by the ctimsmi velvety braote; leaflets entire and senate, 

. , 0 , 
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1. C. EUPHYLLUM, Kura b Journ. As. Soc. Bing. 1872,295; Hf. Ind. 
FI. I. 535. 

Has. Frequent in the tropical forests of South Andaman,—FI. June. 

2. 0. Benoalejtse, Eoxb. FI. Ind. III. 136; Hf. Ind. FI. I. 634. * 
Had. Very rare in the moister npper-mixod forests of the Pegu 

Yoraah. 

3. C. coccmEO-BEAOTEATtJM, Kurz in And. Hep. App. B. 4. *aud 
Journ. As. Soo. Beng. 1872. 296; Hf. Ind, FI. I. 536. 

Hab. Bather rare in the tropical forests of South Andaman.—FI. 
May. . 

N. JB.— C. nitidmif Bonnet = C. pafentissiviym, Miq.; 0. ^randijlo- 
rmi, Bennet = C, MaJiassnu, Miq. Besides these Maingay’s No. 310 = 
C. enjfteron, Miq., and ejusd. No. 307 =s= <1. rugosim, Miq. 

MMLIACE^. 

f 

CoMpectuH of genera. 

A. Ovary-cells 1—2 ovulcd. Seed.s not N'finged. 

Trib, I. MELIEJ^u Stfimens united into a tuho. Albumon thin, fleshy. Cotyledons 
tliin, leaiy or jdano-eonvex. 

* Caj;jsulo locniieidally .5-Talved. 

Mt'NKONiA. Cwlyx-lohos 5, almost leafy. Petals adnato to the elongate Btiimin.al tube. 
Disk tubular, fehoatliiug the ovaiy. Leaves pinnate or piniiatoly S-foliolate. 

*■ * TVuit a dj'iipe. 

Melu. Calyx .3—6-piirtcd. Petals free. Disk annular. Drupes containing a single 
1 —6-cclled putaincn. Leaves piunitto or decompound. 

CirADEssA. CaljTt 6-toothed. Petals free, short. Dislj cupular. Drupes containing 
6 homy pyrenes. 

\rib, IL TJilGElLIEJU. t Stamens united into a tube, very riiroly fi*oc. Ovaiy-coUs 
with one or two, rsiroly more ovules. Albumen none. Cotyledons thick. 

* Disk fi-ee, tnbubu' or cylindrical. Stylo usually elongate. 

0 Loaves pinnate (leaflets 6 or mons). 

Dvsoxtlon. Calyx small, 4- or 5-tooihod, opened while in young bud. Petals valvate, 
free. Ovary 3—6-t‘olled. d’apsulo pcan-shapod, opening loeulieidally. Arillus 
none. * 

Didymochiton. Calyx small or Im’ge, consisting 7 distinctly imbiiciito sepals. 
Petols valvate, adnato to the lobod or tootlfcd staiffinal tube for mwly | of their 
length. Capsule globose, bcrry-like, opening locuUddally. Arillus none. 
ScHizociUTON. Caljrx usually campanulato, obsem'oly 4- rarely 6-toothed, opi^n already 
in bud. Petals valvate or imbrieuto, united for \ to nearly ^ of thoir length with 
the toothed or lobed stamintd tube and appealing tubular. Ovary 3—■4-colled. Cap¬ 
sule usually pyriform, opening loculjcidully. Arillus completo or incomplete. 

0 0 Loaves pinnately 3-foliolato. 

SANDOBicrM. Calyx tiibular. Petals imbricate. Bony globular, indohlsoent. 

* • Dish none, or annular or stalk-like, or confluent with tho staminal 

* tube. Stylo usually short or none. 

t Authors included, or almost included in the staminal lube. Soijds 
orillate. 
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Aqlau. Petals 6. Anther^s many. Ovary 1—3-cellod. Berry l-“ 2 -C 0 Uod, indc- 
, hiscent. ' 

Amoojia. Petals 3—5. Anthers twice as many or more than twice as many as petals, 
• Ovary 3—6-oellod. Capsulo leathery, opening locuHcidally. 

f t Anthers exsertod or the filaments upwards free. 

Waiscea. Petals 6. Borrj' indehiscent or follicular-doMscing along the sntttro. 

^ Seeds arillato. 

B. Ovary-cells 3- to many-ovuled. Seeds usually winged. 

Trih. ITL fiWIETENIE.^. Stamens united into a tube. Albumen present or not. 
Linvos pinnate. , 

Cahvi’A. Petals 4 or 5. Ovary-cells with G to 3 ovules. Capsule usually large, thict 
cori.tcc^ns, opening loeulicidaUy. Seeds very lai-ge, with corky frsta, without 
aidllus, not winged. 

Soi'MiDA. PotaLs 5. Stamkial tube •cup-shaped, 10-lobed, the lobes 2-toothod. Disk 
rather broad. Seeds wingc’d at both ends. Albumen none. 

Chickuassia. Petals 4,or 5.. Slaminal tube cylindrical, lO-crenato. Disk none. 

Reeds ■wingtal belov^ .^Immen none. 

Trih. IV, VEBEELEJE. Filaments free, insor^d outside of the disk. Valves of 
capsule sepiU’ating from the axis. Seeds many. Leaves pinnate. 

Ce»iu 3LA. Petals erect. Stamens 4—G. Disk raised or thin. Ovary 5-colled. Cap¬ 
sule opening scpticidally, Seeds winged. 


Munronia, Wight. 

1. M. Waliichti, Wight.* Ill Inch Bot. 147; Hf. Ind. FI. I. 543.— 
{Turraeapinnattty'WhM, PI As. var. II. 21. t. 119; Bot. Mag. 1.1413 ; 
ALT. Neilfierrioa^ Wight III. I. 147. t. 54). 

11AB. liai'e on shady moi.st sandstone-rocks i» the tropical forests of 
the central parts of the Pegu Yoraah (Touiig-nyo choung).—FI. March. 

Melia, L. 

Conspectus of specks. 

• 

* Learns simply pinnate, Z~celM. 

Leaflets entire,.f?... m. exeeha. 

Leaflets serrate; drupes smafi, by aTJortion one-ccllod and l-seeded, . .if. Asadirachia. 

• * leaves twice pinnate. Ovary and dnqm b~%-celkdf som of the cells in fruit 

usuhlly empty. 

X Drupes about J in. long, oblong or elliptical. 

Leaflets somte; staminal tube blue or dark lilac, slondor, glabroi^s outside, |3)dut 3 lin, 

long, ...... if. Asedarach. 

X X Drupes large, 1 in. long or longer. Staminal tube white. 

Drupes ovate, hardly | in. thick, 5 or fewer-celled^ staminal tube about 11—2 lin. long, 

glabrous outside; leaflets ci'onate or ultimately entixe, ... .if dubia. 

Drupes twice as largo, almost globose-obovoid, 5—8-eeUod; staminal tube 2 Un. long, 
woolly at the summit; flowers larger, scarvy-tomentoae outside,,,. .if. Simmiea. 
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1. M. EXCEiSA, Jack in Mai, Mific. 1.12 Not. Dicot 499; 
Hf. Ind. FI. I. 644. 

Has. Tenasserim, Mergui, probably cnltivated.-*Fl. Deob. , 

2. M. Azadieachta, L, ap. pi. 660 j Roxb. FI. Ind. II. 894; Griff. 
Not Dicot. 500; Bedd. FI Sylv. 1.14. ;'Hf. Ind. FI. 1.644.—(izaJ/racfi- 
ta Indiea, A. Juss. in Mem. Mus. XIX. 1.18; Wight Icon. 1.17). 

Hab. Not unfrequent in the dry forests of Prome District, especially 
on the higher ridges of the Yomah; also Ava.—FI. March. 

3. M. Azedabaoh, L. sp.pl. 560; Roxb. FI. Ind. II. 896;, Rot 
Mag. 1.1066; Wight Icon. 1.160; Badd. FI. Sylv. 1.13; Hf. Ind. FI I, 
544.—(Afciw empervirens, Sw. Prod. 67; Roxbc FI. Ind. II. ; Bot 
Reg. 1643; M. samhuoiM, Bi. Bydr. 162). 

Hab. Prome and Ava, in and around, villages^ apparently only culti- 
vafed, wild in the adjoining Siamese provinces.—FI. Febr. March; Fr. 
March, Apr. 

4. M. BraMANiCA, Kurz in Journ. As. Sioc. Beng, 1874.183, 

Mas. Frequent in the tropical forests of Martaban.—FI. March, Apr.; 
Fr. Apr. May. 


Cipadessa, Bl 

1. C. BACOIPEEA, Miq, in Ann. Mus. Lugd. Bat. IV, h.—{MeUa iac- 
cifera, Roth. Nov. sp. 215; Ekehergia Indica, Roxb. FI. Ind. II. 392; 0. 
frixticota, Bl. Bydr. 162; Hf. Ind.'Fl. I. 645; Mallea Bothii, A. Juss. in 
M4m. Mus. XIX. 222.1.13. f. 6). 

Vab. a. Roteh, leaflets coarsely serrate or serrate-toothed. 

Yab. /3. lOTEOEEBiMA, leaflets all entire. 

Hab. Var. Ava, Taong-dong (Wall.)—FI. Nov. 

Dsrsoxylum, Bl. 

Conspectns of speciet. 

X Howera in paniclos. ' 

Calyx petals and reproductive organs perfectly glabrSb,.... 2). Umetmiferm, 

Calyx petals and staminal tulse minutely pubescent,'.. J3. procermn, 

X X Flowers in sjakes or racemes. ' 

Spies arising from the frunk or old branches, densely flowered; leaflets opposite or 
nwtly BO, pale green, ... ...J). mlijlmnn. 

1, i. snmcirABiriaiTji, Bedd. in Lmn. Trans. XXY. 212 ; Hf. Ind. 
jl I, 648.— bmectarifera, Roxb. FI. Ind. II. 240; D. macrooar- 
|?t»ro, Thw. Ceyl PI. 00? Bedd, I'l Sylv. 1.160 ?J. 

Sab. Chittagong; forests of Sooth Andaman? (leaves only),—FI. 
June; Fr. Febr. 

a, D. mopm, Hi<ra in Hf. Ind. PI. t. 647. 
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Hab. Rare in the tlbpioal forests of the southern slopes of the Pegu 
Yjomah; move frequent in those of Tenasserim.—PL Decb. , 

N. B, — D, hrevipes, Hiern = B. eostuhimn, Miq., in spite of a 
slight difference in the indumcnt of ovary and tube. 

S. I). CAtiniPLOBUM, Hiern in Hf. Ind. FI. I. 549. 

Hab. Tropical forests of South Andaman. 


SohlzooMton, Bl. 

Conspecttis of spOcies. ^ 

* powers almost sessile or vory shortly aud roLustly pedicoUod. 

Loafl,<*ta quite glabrous ; anthers 6, ...... ..Seh. dysoxylifoUm. 

Leaflets softly pubescent bcneiith; anth*irs 0 — 7 , .. Sch. yrandijlorus. 

* • Flowers on sloilder pedidfels. ^ 

Young parts and panielu i^d .also the under-surface of learos pubescentjiSrA. pmifulatUt, 

1. Sen. nrsoxt'liipoj.ica, Kurz in Journ. As. Soc. Bong. 1871. 49.— 
{Chisogeion dgsoxgli/ulius, Hiern in Hf. lud. FI. 1. 551). 

Had. Upper Tenasserim, Thounggyeon.—FI. March. 

2. ScH. GiiAivDiFLOuus, Kurz in Journ. As. Soc. Beng. 1872. 290.— 
(Chisogefon grandijlorm, Hiern in Hf. Ind. FI. 1. 552). 

Had. Frequent in the tropical forests of Jdartaban and Tenasserim.— 


FI. March, Apr. 

3. Sch. panichlaths, Hiern in H6 Ind. FI. I. pani- 

mlata, Eoxb. FI. Ind. II. 242). 

Had, Burmab, probaljly Martaban (Brandis); Tenasserim, Tavoy 
{teste Hiern); Ava, on'Taong dong (Wall. Cat. 80^. pp. mixed up with 
Chicki'assia leaves). 

AT. B,—C/mocJieton Jtolocalgx, Hiern = Schizochitonpatens^B^^rm^, 


Sandoricum, Cav! 

1. S. Indictjm, Cav. Uiss*Vfl[. t. 202. 203; Roxb. FL Ind. 11. 392. 
and Corom. PI. HI. t. 201; iff. Ind. FI. I. 553. 

Hab. Indigenous in the tropical forests of the soutbern slopes of the 
Pegu Yoraab aud iu Tenasserim j much cultivated ia Burmese villages.— 
FI. Jan. j Fr. Apr. May. 


Aglaia, Lour. 

Conspectm ofsp^ies, 

* Inflorescence and often also the other parts more or less scaly espodally q|hila 
young. 

X Leaflets usually in 2 or 1 pair with aQ odd one, noaxly glabroi^i. 

19 
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* 

Iieavea pinnatoly 3-foliokte; panicles short and pedtuaclod; scales of younger parts' 

pale coloured, ..... A, Ohiitttgonga. 

Leaflets in 2 pairs with an odd one; scales of younger parts pale coloured; panicle small 

BP8.sile, . .... A. Andaman' sn. 

Leaflets in 2 pairs with an odd one; scales of younger parts rusty hroVn; panicles 
ample, about as long to half i«s long as the iJavos, rather long-pcduncled,J!.j)»aH»fttt«. 

X X Leaflets tisually in 8 —6 pairs with an odd one, beneath densely 
silvery or coppery scaly. ' 

Panicle amide, denaoly silvery or coppery lopidotc; flowers sessilo,. A. ergmtea. 

* Calyx pediccils and usually the whole iaflorescence rusty puberulous or 
tomentoso from short stellate hairs, 
e X Leaflets in 6—8 or more pairs. 

Leaflets beneath minukdy and indistinctly scaly-tomcntoso, glabrcscen^ the lateral 
nerves all shiirply prominent beneath; panicles, etc. rusty puberulous; flowoi's pe- 

dicellod; berries tfW'ny velvety, .■. A. mminema. 

“leaflets beneath spaiiugly fascicled-haiiy, petiole panicle and nerves beneath densely 

' rusty tonumtose, ... A. Griffltlm. 

X X Leaflets in 1 or 2 pairs with an odd one, rarely l-foliolato. 

Panicles slightly slellately pubescent, soon glabrotis; caljT:: and pedicels glabrous; 
nct-vonation conspicuous, ..a . f . A. ohgophglla, 

1. A. CniTTAGOK’aA, Miq. in Ann. Mus. Liigd. Bat. IV. 44 
Hab. Tropical forests of Chittagon" and Arraeati. 

N. B.—Hieru appareutjy identifies the fruiting specimens No. 13 of 
Hb. Hf. and Tb. with the perfectly dilferent flowering ones collected by 
Griffith (viz. Nos, 1074 and lOGG Hb. Gyiff.) which belong to my Amoora 
laciescens. 

2. A. Atoamakica, niern in Hf. Ind. FI. I. 555. 

Hab. Not unfreciueiit in the tropical forests of the Andamans.—Fr. 
Febr. 

3. A. PAWCULATA, Kura Hb. 2043. 

Hab. Bather rare in the tropical forests of the Pegu Yomah; Tenas- 
serira (Helf, 1036-1037)., 

4. A. AEGENTEA, Bl. Bydi*. 170 Miq. in Ann. Mus. Lugd. Bat. IV, 
64. 

Hab, Rare in the tropical forests of. the eastern slopes of the Pegu 
Yomah. 

6, A. CBASSisrEETiAj in Hf. Ind. FI. 1, 550»—{Cupania sp. Wall. 
Cat. 6067. B). 

im, Ten^sserim (Helf. 1038). 

6. A, GEiJEtTHii (A. mimtijiora, Gri^thiif Hiern in Hf. Ind. FI. 
657; Ef^horla Ggiffi Not. Dicot, 547. 

, Hab. Tenasscrim (Helf. 1039); Mergui (Griff.). 

* 7. A. oWGOPniLLA, Miq. Suppl. FI. Sum. 50f and Ann. Mus, Lugd. 
Rat. IV, ^h-^(Mdmea Bm^apm'eana, Wall Cat. 4887). 
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Eab. Tcnasserim (HeE 1046). 

I have only fragments of the Wallichian plaftt, which so far agree. 

A. Boxhurghiana, as understood by Mr. Hiern, is a heterogeneous 
asfemblage whieli, besides the above, includes also the Khasyau A, mdulataf 
Miq. Ann. Mus. Lugd. Bat. IV.. 44 Milnea sp. 17. Hf. and .Th.,, 
referred by Hiern to A. edulis). 

Amoora, Eoxb. 

Conspectus of species. 

* Petals 3. Authors 6—8. 

X Flowers sessile, spiked, the male spikes forming largo panicl^. 

Leaflets shortly acuminate; fertile spikes simple, many-flowered; nude flowers about 

4 lin. in'liamotcr, the staSuinal tube outire at the apex, . ...,A. RohUuha. 

X X Flowers pedictiUed, cymoso or raccmose-cymosc and panicled. 

0 Male pfupcles ample, as long to half as long as the leaves. * 
Leaflets shortly acuminate, thin coriaceous, the nerves prominent on both sides, the 

veins and net-vciiatioif distinct, . speftabUk. 

Leaflets blunt, smaller, coriacoaus, the ncives above hardly visible and impressed, the 
veins and net-venation obsolete; fertile spikes^ fow-fl.owered; flowers about 3 lin. 

in diameter, the staminal tube slightly 3-toothed, . . ..A. emiiUata, 

0 0 Paniclt'S sbaidcr, shorter or as long as tho petiole. 

Leaflets green, conspicuously neiwcd and net-veined on both sides; flowers longpedicol- 
led ; panicle very lax, densely Icpidoto, . lacteseens, 

* * Petals 6. Stamens 10. 

Panicles shorter than tho petiole, like tho petiole densely Icpidoto; leaves sparingly 
lopidoto beneath,.. ...... A. iymxyloid^i, 

1. A. EomTUCA, WA. Prodr, I. 119 ; Bedd. FI. Sylv. t. 132 ; Hf. 

Ind. FI. I. 559.~(Andersonia Bohiiuka, Eoxb. FI. Ind. II. 213 j Griff. 
Not. Dicot. 607.1 589. f. 3). • 

Hab. Frequent in the tropical forests of the eastern slopes of the 
Pegu Yomah, and from Martaban down to Tenasserim, up to 3000 feet 
elevation.—FI. Apr. May. 

2. A. BPECiABiLis, Miq. Aun. Mus. Lugd? Bat, IV. 37 ; Hf. Ind, FI, 
1.661. 

Hab. Eangoon (teste Hiefn). 

I have seen no Burmese specimens ; the original Wallichian tree came 
from Assam (Gwalpdi'a) and not from Nepal, 

3. A. cuciTLLATA, Koxb. Coroin. PI. 111. 54. t. 258; Hf. and Ind. FI. 

I. 660. (Andersonia cueuUata, Eoxb. Fi. lad. III. 212). ^ 

Hab. Forests of Lower Pegu and Tenasserim.—FL Sfpt. 

4. A. lACTiscENS, Km‘z MS. ^ 

Hab. Eather rai^ in the tropical fofests of Martaban, east of 
Toungoo (Hb. Kz. 1881). t 

5. A. DTSOXJLOIDES, Kurz MS. 

Hajj. Martaban, Voonzeieen, at 900 feet elevatioie (Brabdis). 
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Walsura, Eoxb. 

Compeetus of genera. 

Sithg. 1. EUWAZSVMA. BomeS indehiscont or only very slowly and mcomplc^ely 
dehiscing along the fiutnros, usnally velvety or tomontose. 

* Fanicks densely puie»emt. Tomg shoots and petioles of young lesMS pnberulous. 
Petals pubescent; filaments flat, at t«he very broad base somewhat coherent, , 

,, W- trieliostemon. 

• * Fanieks minutely puheruhtts ; loaves and petioles ylahrous, 

0 Leaves coriaceous or firmly cliiuiacoous. 

Leaves beneath usually white-aroolaiu within the net-venation ; filaments broadly lan- 

ceolaS-i, sprinkled with minuto hairs,.,1F. robusta. 

Leaflets unifonidy glaucous beneath ; filanjents linear,^ densely pubcsffmt; flowers 

larger, ...... ........ fl^- hypoleitea, 

. 0 0 Leaves thin chartacccms oroalmost moinbranous, the not-venation 

very thin and inconspicuous. 

Leaves acuminate, unifonuly glaucous beneath ; young imits acumiuato, greyish 

velvet}’",.... W. oxyoarpa. 

Subg. 2. EJiFNEA, lloxb. Berrios dehiscing along tho sutun’s, usiuiUy glabrous. 
Glabrous or pubescent; leaflets in 3—6 pairs ; panicles long-peduncled, .... IF. trijiiga. 

1. W. TEiCHOSTEMOiir, Miq. in Ann. Mus. Lugd. Bat. IV. 60. —(Wl 
villosa, WA. Prod, I. 120. in adn., nomen nudum ; Hf. lud. PI. I. 561.) 

Has. Prequent in the eng and low forests from Pegu and Martaban 
down to Tenasserim ; also Ava.—FI. March, Apr.; Fr. May, June. 

N. B.—Wall. Cat. 8113 fi;om Sylhet, which, according to lliern, 
differs from tho known species of Walmra, is fV, tubulafa, Hiern. 

2. W. EonusTA, Eoxb. FI. Ind. II. 386 ; Hf. Ind. FI. I. 665. 

Hab. Rather r^fe in the tropical forests of the eastern slopes of the 
Pegu Yomah, but frequent in those of Martaban down to Tenasserim and 
the Andamans.—FI. May ; Fr. July. 

3. W. HYPOiiEiJCA, Kurz in Journ, As. Soc. Beng. 1872. 296 excl. 
fruct.; Hf. Ind. FI. I. 561/- 

Hab. Frequent in the tropical forests of the Andamans.—FI. May, 
June. 

4. W. OXTCAEPA, Kurz MS. 

Hab. Not unfrequent in the tropical forests of the Andamans. 

5. W. TEiJtrdA {Reyma trijnga, Roxb. Oorom. Pi, III. 56. t. 260. 
and FI. Ind. II. 390 ; Bot. Mag. t. 1738 ; Hf. Ind. FI. I. 665,— {Reynea 
guingSjuyaf Rcs^ib. FI. Ind. II, 391). 

Vae. «. QENiJiNA, all parts (also the panicle) quite glabrous, or only 
iJie young shoots s'iightly pulxrscent; lefaflets in 3 to 0 pairs. 

, Vab. PCBESCESS, {Walsura pulescens, Kurz in Joum. As. Soc. 
Bsng, 1872.‘397), all softer parts, inflorescence, and under surface ofleaves, 
softly pubescent; leaflets usually in 4 pairs. 
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_ _ • 

Hab. Var. a. Upper TenaBserim; var. /8. ratlier rare in the tropical 
forests along the eastern slopes of the Pegu Tomah, and in the Martaban 
hills, up to 2000 feet elevation.—:P1. Pebr. March j Fr. Apr. 

Canapa, Anbl. 

Conspectus of species. 

Loari^ts more or less ovato ; flowei-s 6-iaorous, about 2 lin. across, . C. MoheemHs. 

Leaflets obovato to obovato-oblong ; flowers 4-merou8, about 4 lia. across, .. <7. ebovata, 

1. C. Moltjccbnsis, Lam. Encycl. Meth. I. 621; DC. Prod. I. 620. 
(Granatum liUoreum, liumph. Herb. Arab. t. 01.; Xyhearpus Qranatunt, 
Kouu. Naturf. XX. 2 ; A. Juss. in Mora, Mus. XIX. 244 ; Miq. Inu. Mus. 
Lugd. 

Hab. Not unfrequent along the rocky and sandy shores of the Anda¬ 
mans, especially along tBe weete?n side.—Fr. Apr. May. 

2. C. OJBOVATAf Bl. Bydr. 170.' (Xylocarpus ohovatus, A. Jmss. m 
M^m. Mus. XIX. 344; Miq.^in Ann. Mus. Lugd, Bat. IV. 62 ; XylocarpM 
Granatum^ Eosb, FI. Ind. II. 240 ; Monospma littorata^ Griff. Mot. Dicot. 
502. t. 588. f. 3.; Quarea ollongifoUa, Griff. Xofc. Dicot. 503 ?). 

Hab. Frequent in the littoral forests, especially the tidal ones, all along 
the shores, from Chittagong down to Tenasserira and the Andamans.—FI. 
June, July ; Fr. Apr, May. 


Chiofcrassiai A. Jues. 

1. Ch. TAEULABiS, A. Juss. in M^ra. Mus. XIX. 251. t. 22. f. 27 ; 
Wight HI. t. 66 ; Bedd. FI. Sylv. t. 9 ; Hf. Ind. FI. I. 5G8.—{Swietenia 
ChieJerassa, Koxh. FI. Ind. II. 390). • 

Var. a. oliNUiNA, leaveg and panicles glabrous; capsules greyish, wrin¬ 
kled-rough, 

Vai’. TEiiijTiB’A {Ghichrassia velutina, Roem. Syn. monog. 1.135 ; 
Kurz in Jouru. As. Soc. Bong. 1873. 65), airsofter parts, as well as the 
panicle, softly pubescent; capsulertlack, almo.st smooth. 

Hab. Var. a. Rather rare in the tropical forests of Chittagong and 
Pegu down to TenasseriA j also* Andamans; var. /S. frequent ia the dry 
foi'csts of Pronto and Pegu, here entering also the upper mixed forests.—Fl, 
Sept. ' ' 

Soyniida, A. Juss. I 

1. S. EEBIIPITGA, A. Juss. in M6m. Mus. XIX. 251.,i 22., f 20; Bedd. 
FI. Sylv, t, 8; Hf. Ind, FI. I. 5Q7fsbffuya, Roxb. Cdrom. 
PI. 1. 1. IV and FI. Ind. II 898). , ^ 

Has. Burmah (in Hb. Brandis, without .looalit/,.probaMy Proae).— 
FI. March, Apr.; Fr, Jul. Aug. ' 
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Oedrela, L. 

Oonsgectm of species. 


* Seeds maged at both ends. Leaflets entire. , e 

Calyx minute, the sepals rounded, hardly | lin. long; leaflets usually on long slender 

petiolules, ...... C. Tvma. 

CaljTc largo, the sepals 1^ lin. longj rather acute; leaflets usually shortly petiolulod, 

,,C. mtiU^uga, 


* * Seeds -winged only below. 

Leaflets serrate or serrulato; calyx minute, ..... C. serraia, 

1. C, Toona, lioxb. Corom. PI. III. t. 238 and FI, Ind. I. 635; 
Wight. Icon. t. 161; Brand. FI. Sylv. 72. t, 14, Bedd. FI. Sylv. t. 10; WA. 
Prod. 1.124.-—(O./eftnyhya, Bl. Bydr. 180; Miq. in Ann. MSs. Lugd. 
Bat. IV. 63; G. Tegsmanni, Jlort. Bog. yi3 ; Mup 1. c.). 

Hab. Eatber rare in the tropical forelts of thC Pegu Yomah, frequent 
in those of Martaban; also Chittagong and Arraean—FI. March, Apr.; 

Fr. Oct. Nov. , * ^ * 

2. C, MUiTiJUOA, Kurz in Journ, As. Soc. Beng. 1872. 297. 

Hab. Eather rare in the tropical forests of the eastern slopes of the 
Pegu Yomah, west of Tounghoo.—FI. March. 

3. C. SEEBATA, Eoyle. Ill. Him. PI. 144. t. 25.—(0. serrulate, Miq. 
Suppl. FI. Sum. 508 and Ann. Mus. Lugd. Bat. IV. 64; 0. longifoU'a, 
Wall. Cat. 1273). 

Hab. Ava. i ‘ 

The identification of C. serrulaia, Miq. (which is the same as Wallich’s 
plant) with C. serrata, Eoyle, itf open to future ihquiry. 


CEAILLETIAGE^. 
Chaillotia, BO. 


Conspectus of species. 

X Kerves and not-venation benoath more or loss conspicuous. 

Cymes clufitor-Uke and almost sossilo; leaves* grosn, cunoatoly narrowed into a very 

short petiole,.. • . ... Ch, gelontoitka. 

Cymes spreading, poduncled ?; leaves dark-brown in a driAl state, ....Oh. maerojgetala, 
' X X Nerves and net-venation beneath very feint and almost impressed. 
Cymes on a peduncle 2—3 lin. long; leaves brown .in a dried state, ‘shortly petioled, 

..Oh. Helferima. 


1. Ch. 0 EW);pioiDE 8 , Bth. and Hf. Gen. pi. I. 341. and Hf. Ind, FI. 
I. 570 exd. syn. Miq. (Moacurra gelonioides, Eoxb. Fi. Ind. II. 70; DO. 
^d. W2.227). • 6 

, '; JKab. Cliittagong. 

' B.—Cife. Sum(itrana,'Uici.\m fruits only one-third or one-fourlh the 


ins»' 


of Ch. gelmioides, not to mentaon other points of difference. 
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2. Oh. MA.OEOPETAM, Turcss. in Bull. Mbsc. 1863.611. (hnppetak) ; 
?f. Ind. FI. I. 671. 

Hab. Tenasserlm, Mergui. 

* 8 . Ch. HELFEEiAirA,%!urz in Journ. As. Soc. Beng. 1872. 287 j H£ 
Ind. FI. I 670. * 

Hab, Teaasserim, Tavoy, Moulmoin, etc. 

OLACm^BJE. 

Conspectus of species^ 

Suhord. I. OiACEJE. Stamens as many or twice as many (rarelj*fewer) as 
petal^and opposite io them. 

I'rik I. EV-OLACE.£. Stamens anisomorous, or isomerous. " Orary 2—6-ceUod at 
the base, 1-celled at tho^pex or qjSapletcly 1-celled, tho placenta central with 2-—5 
pendulous ovules. 

• Stamens twic#as many as petals, or if fewer, accompanied by staminodcs. 
XiMENiA. Calyx not enlarging after flowering. Stamens all perfect. 

Olax. Calyx enlarging and enclosing the fiuit. Perfect stamens 3, rarely 5; staini- 
nodes 6 or fewer. 

• * Stamens as many as petals. Staminodos none, 

X Fruiting calyx much enlargtsd, adnato to the drupo. 

ERYTnnoPAHJM. Ovary 1-celled. Tendril-bcaiing climbers with 3-norvod leaves. 
Strombobia. Ovary to near tho summit 3— 5-collud. Trees with penniuorvod loaves. 

X X Calyx m fruit unchanged. 

Anacolosa. Disk in fruit much onltiifged, adn§te to tho drupe and resembling an en¬ 
grossed adnate calyx. Petals almost. Ovary 1 or impoifectly 2-ceTled. 

Trih. II. OFllIE^. Stamonsisomcrous. Ovary 1-colled with a single ovule. How- 
ci's hermaphrodite. 

* Ferimth diehlamydeous, i. e. eomkiing of calyx and corolla. 

Cansteiu., Spikes axillary, without bracts. Calyx inconspicuous, shortly 4-lobod; corolla 
gamopefolous. Stamens 4, alternating with as many hypogynous scales or glands. 
Natsiatopbis. Spikes axillary, without conspicuous bracts. Calyx 4-lobod. Corolla 
gamopetalous. Shunens 4, free. Staminodes none. 

Opilia. Inflorescence while young •conspicuously imbricate-braoted. Petals free. 
Filaments filiform. StaminodojS^. 

• * Ferianth monochlamydeous, 

Litiontjbtjb, Infloresecnce f-Mle young conspicuously imbricate-bracted. Flowers 
4-merous. Filaments very short, complanato. 

CflAMPEBEYA. Inflorescenoe with vory deciduous minute bracts. Flowers 5-itterous. 
Filaments slendoi-, cxsoitod. 

Subord, II. IcACDiEiB. Stamens as many as petals andi aUermting mfh 
them. * 

Trib. III. ETI-ICACJNEM Cotyledons small oi*liilated, Trees or oreot shrubs. 

• Calyx minutely toothed or iobed. Petals usually gkhrous. ^ 

STEMoutrats. Anthers pendulous. Drupe TOthout fleshy appendage. 

Ajodytes, Anthers attached at the back above the 2-lohed base. Ovary dbliquei 
^ Drupe with a fleshy puffy saroocarp covering only the one hM ot the nut. 
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DAEitKEPHn,i.orsi8. Antkers attached to tlie back. Drupe boary-liio. Ilower8,8essilo, 
in hcadii. 

* • Culyx 5-eleft or the sepals (hstinct, imbricate. 

Gonocaryitm. Flowers unisexual. Drupes dry, woodsp Albumen many-lobed. , 

Trih. IV. FSYUWRENEJB. Cotyledons broadly fohacoous or thick-fleshy. Flowers 
dToeciou.s. Climbers. Fruit drupaceous. '• 

* Stamens alternating with the petals. 

X Flowers in heads. 

PHATorBEitE. Filaments longer than the anthci'S. Albumen deeply lobed. Drupes 
villous or echinate. 

X X Flowoi’S in spikes racemes or panicles. 

SarcostioKA. Flowers interruptedly spiked; filaments longer than the anthers. Btami- 
nodes none. Stigma sessile. Albumen none. 

Natsiatl’m. Flowers racemose. Filaments very short, alternating with ^ staminodos. 
Styles 2. Albumen fleshy. 

* * Stamens opposite to the petals. " 

JODES. Flowms eymoso-pauicled. Stamens 8, filaments very short. Stigma sessile. 
Albumen fleshy. 

Goiua of doiihlfulpositim, 

CAunrorTERis. Sepals and petals irjbrieato. Fruit dry, winged, hlilk-juiced annual 
twiners. 


Ximenia, L. 

1. X. Americana, L. sp. pi. 497; Roxb. FI. Ind. TI. 252’; Larak. 
Ill. t. 257. f. 1—2 ; Bth. FI. Austr. I. 391; Ilf. Ind. FI. I. 574.—(X sul- 
itfiand&ns, Griff. Not. Dieot. 691). c t 

Had. Not uufrequeut along the coasts of the Andamans; also Te- 
nasserim.—FI. March, Apr, * 


Olaz, L. 

Conspectus of species. 


X Enlarged calyx in frtut membranous, dry. 

Branchlets terete, like the undot,-8urfaco of the leaves and the racemes, pnberiilous, 

■ .. 0. aewndens. 

All parts also the racemes quite glabrous; bj^BfclMs angular, . 0. 

X X Enlarged fniiting calyx coriaceous (fleshy in a fresh state). 

Glabrous, the branchlets terete; flowers 4—6 lin long, .. 0. itMcata. 


1. 0. SCANDENS, Roxb. Corora. PI. II. t. 102. and FL Ind. 1.163 ; 
Hf. Ind. FI. 575 .—(OZm oUusa, Bl. Bydr; 131 ?). 

Hab. Rather frequent all over Burmah, frota Ava and Chittagong 
down to Tenasselim, in all deciduous forests, ascending also the pine forests 
up' to 3500 ft.. elevation, and oecniring equally abundantly in the tidal 
foi^sts.—FL Bech.—March. *■ 

''2, 0. ZEtiiANtOA, L. sp. pi. 49 ; Hf. Ind. PL I. 676. acuminata^ 
Wall. Cat. 0781; Hf. Ind. FI. 1.576 ; 0. sphamcm-pa, Griff. Hot, Bicot. 
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Hib. Ava, in woods at tho Mogoung river {driff, 797) j Khakhyen 
hills (J, Anderson).—FI. March. 

8. 0. IMBRICATA* teb. FI. Ind. I. 164; Hf. Ind. Fi. I. 676.— 
{(T. Merguensis, Mast, in W Ind. PI. 1, 676). 

Hab. Chittagong' j Tenasserim, from Monlraain to Mergui.—Fr. Febr, 

* ' Doubtful species. 

1. 0. loranthiformis, Griff. Not. Bicot. 691. t. 645. f. 5. 

Hab. Moulmein, on the coast of Madamacan (Griff.). 

Erythropalum, Bl. 

1. E. SCAITOENS, Bl.^Bydr. 922; Hf. Ind. FI I. m%.--{Deels^rophia 
inconspi€u<f^(itm. Not. Dicot 736. t. 613. f. 4.; E. populifolium, Planch, 
in Ann. d. sc. nat. 4 ser. II. 260 ;.Hf. Ind. FI. 1. 578). 

Hab. Not unfrequeiit in tffe tropical forests of the eastern slopes of 
the Pegu Yomah, and ftrom Martaban down to Teuasserim.—FI. Apr. 

• l^trombosia, Bl. 

1. S. Javanica, Bl. liydr. 1154, and Mus. Bot. I. 251. f. 47: Hf. 
Ind. FI. I. 679. 

Hab. Tenas.serim (Helf. 818). 

Anaoolosa, Bl. 

Conspectus of species. 

Calyx and pedicels densely puherulous > dru 2 )o sgarlet, thinly velvety, ....A. 

Calyx and slendor pedicels glabrous, ... Griffilhii. 

As preceding, but tho fruiting pedicels very thick ; drupe an inch long, glabiotis, 

.. A. ermsipea. 

1. A. PiTBERtJLA, Kurz J. A. S. B. 1872. 297 ;*nf. Ind. FI. I. 581. 
Hab. Bather frequent in the tro])ical forests of the Andamans.—FI. 

Febr. May; Fr. Febr. 

2. A. GBOTiran, Mast, in Hf. Ind.^1. J. 580. 

Hab. Tenasserim, Mergui (Griff. 821). 

Probably only a glabrous fqfln*^ the preceding; the sepals and petals 
are not quite glabrous. 

8. A. CRASSiPEs, {Siemonmus ? etassipesj Kurz in Journ. As. Soo. 
Beng. 1872. 298«{ Gomphandra? crassipes, Mast, in Hf. Ind, FI. I. 587). 

Hab. Bare along cboungs in the tropical forests of the eastern slopes 
of the Pegu Yomah.—Pr. CS. 

h 

Cannjdrit, Juss. 

'Conspectus of species. 

X Sp&os simple. . > ♦ 

Leaves small, oval, blunt, pubescent; spikes very aheat, solitary,(7 .psrvjfotitu 

Leaves acuminate, opaM^l^s solitary or by pairs, c; Skedii, 

• ’ 2Q. . ^ ^ ■ 
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X X Spikes branched, rarely the uppennost ones almost simple. 

Leaves acute, glossy above; q)ikes solitary, ... 

1. C. PABViFom, Kurz iu Jouni. .^Soc. Beng. 1872.298; Hf. 

Ind.Fl.683. ^ / 

Hab. Tenasserim (Helf.). ' 

2. C. Rheedii, Gmel. Syst. L 280; Wight Icon. t. 1861; DC. 
Prod. XIV. 519. IU‘. Ind. FI. I. 682 pp.-(a seandem, Boxb. Cbrom. 

PI. II. 1.1. 103 and FI. Ind. I. 441). 

Hab. Not untrequeut in the tropical forests of the Andamans and 

TDenasseiim. —FI. May. « « , 

8. C. ZIZYPHIFOLIA, Griff. Not. Dicot. ?60. t. 537. f. 1. (Olas? 

Stmatrana, Miq. Suppl. FI. Sam. 342). 

Hab. Burmah (Griff. 823, most probably Tenasserim). 

Natsiatopsis, Kurz. , 

1. N. THrirBEROi.ffiFOiiU, Kurz.^MS. ^ , 

Hab. Ava, Khakhyen hjlls, Ponsee (J. Anderson) .—FI. March. 

Female flowers unknown. 

Opilia, Roxb. 

1 . 0. AMEOTAOEA, Eoxb. Corom. PI. II. 81. t. 158 and FI. Ind. II. 

87 ; Wight 111. t. 40 ; Hf. Ind. FI. I. 583. T^• i. • ^ 

Hab. Not uufreq,uent in the mixed dry forests of the rrome District. 

n. March; Fr. Apr. May. 

LepionuruB, Bl.‘ 

1 L sylvestSis, B1. Bydr. 1146; Miq. FI Ind. Bat. I. 784.—(i. 
oMow.Ww; Mast, in Hf. Ind. FI. I. bm ■, Lq^tonium ollongifolmn, 
Griff, in Mad. Calc. Journ. IV. 236 and Not. Dicot. 368. t. 636). 

Hab. Ava, Khakhyen hills (J. AndBrson).-Fl. May. 

B 

' Champ ereya, Griff- 

1. Ch. Gbiefithiana, planch. [Ck sp. Griff. Not. Dicot. 862. t. 

i537 f 3) * ’ 

' Hab. Not unfrequent in the tropical forests of the Andaman islands; 

also Upper Tenasserim.—FI. Febr.; Fr. Apr. May. 

N. B.— Wherever Leponurus may be placed, Champre^a must accom- 

panyit.' (; ^ 

DaphniphyUopBifl, Karz- 

1 , D. CAPiiW, {tleai%fhne^h^Uoides, Km in Journ, As. Soo. 

’ ■ Not uufrequent in the damp hilhforests oPMartaban, at 4000 

to 6000 ft. elevation.—FI. March, ^ 




155 


1875,] Bwrmeit Flora. 

An incompletely known genus, but its position in Olacinem is certain. 
Inflorescence is exactly that of Ilex suleata, while the leaves resemble those 
oiLaphniflyllum Himdla^ig^e, Jt is nearest allied to Mappia. 

StemQimrus, BI. 

Compectm of Bpecies. 

> * X All ports glabrous. 

Lcaros 2^—5 in. long ; cjntnes loaf-opposite, tho peduncle stiff and 1 in; loogj, 

.. St. Feuangianut. 

Leaves 2—3 in. long; cymes slightly puherolous, axillary and poduncled; drupes ellip- 

tically oblong, tho putamen suloato, . 8t*Javameu». 

X ^ Younger branclilots tawny tomentose; petioles, undersurface of leaves, 
and infloresconce puberulous or tomontose. * 

Cymes pedtmcled, leaf-opposed,. a . St, twmtellM. 

• • 

1. St. pENANOiASrus, MJbrs Contr. 1.90.’^(^Glowpkan(lra Fenangianaf 
Wall. Cat. 720i; Hf. Ind FI. I. 587). 

Hab. Upper Tonas-scrli®, Moulmein (Lobb) teste Masters. 

2. St. Javanicus, 131. Bydr. U49; Miers. Contr. Bot I. 801— 
anthera Javanica, Miq. FI. Ind. Bat. I/l. 790; Qomphandra affinisy 
Mast, in Hf. Ind. FI. 1. 586). 

Hab. Tenasserirn. 

3. St. tomentellus, Kurz in Journ. As. Soe. Seng. 1872. 298.— 
{Qomphandra iomentella, Mast, in Hf. Ind. FI. I. 687). 

Hab. Buraia, probably Teifassorim*(Griff. 813). 

Apodytes, E. Mey. 

1. A. Astdamanica, Kurz in And. Hep. App.oB, 5. and Journ. As. 
Soc. Beng. 1872. 298; Hf. Ind. Fl. I. 688. 

Hab. Frequent in the tropical forests of the Andaman Islands.— Fl. 
Febr. to May; Fr. May to July. 

Gonoparytim, Mi^ 

ConsfBH^ of species. 


Leaves opaque; drupes obtusely 4—3..angular, acute,. gratik. 

Leaves glossy j drups terete, rounded at apox, . g. QrifitMmum. 


1 , G. aEAClLE, Miq. Supgl. Fl. Sum. 843 {l^QQ),--~{Qomearyum f 
WaUicUi, Mast, in Hf. Ind. Fl. I.v690), 

Hab. Tenasserirn (Helf. 817). ^ 

The drupes in this species are obtusely "angular, but the seeds being 
all aborted, no stress cap, consequently, be jalidjjiipoa this character, until 
perfected fruits with seeds become known, - 

2 . G. ^EiEPiTajAlfiiM (Flafea QriJUhdam, Miers. Contr. I. 9i. t. 
17 { Flaipa I^hUma Miers. l. c,; FhhhoeaJpnma Qr^thiam, Mast, in 
Hi Ind. Fl. 1,690 j Fhkhoealpmna Mbiana, Mast, 1, k). 
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Hab. Frequent in marshes of the tropical and swamp forests, from 
Southern Pegu down to Tenasserim.—^Fl. Dech. to March ; Fr. It* S. 

Phytoorene, WsiiBI ' 

Conf^pecius of speeies, 

Male flower-heads usually more tawny, toiuontose, on short hut very thick podunclets, 
numerous in very compound racomos terminating in the young state in sliorf thick 

tonientoso bnict-like sterile axes, .. n. pgantea. 

Male flower-heads somewlwit smaller and usually grejish, tomentose, on slmrt but slen¬ 
der pedunck'ts, lew (8—6), in simple short riii^'ines teiminating in long braet-like 
groyiilx-tomcntoso slender axes, . /Vj. bracteata, 

1. Ph. aiOAN'jEA, Wall. PI. As. var. Ill, ll.'t. 216; Griff./Not. Dicot. 
t. 490. f. 2 ; Hf. liid. FI. I. 591. 

* P 

Hab. Not unfrequont along choungr. in the tropical forests of the 
eastern slopes of the Pegu Yoniah ; more frequent in Tenasserim.—FL Febr. 

2, Ph. bracteata. Wall. FI. As. var. III. 12; DC. Prod. XVII. 12 \ 
Ilf. Ind. FI. I. 592. 

Hab, South-Tenasserim; Mergui (Griff. 830) teste Baillou. 

The so-called bracts of the male inflorescences in this genus are, in my 
opinion, only the sterile end-branchings of the partial racemes. 

Saroostigma, WA. 

1. S. Wallichii, Baill. in Adaiis. X. 282 ; DC. Prod. XVII. 16 j 
Hf. Ind. FI. I. 594.—(/S’, edule^ Eurz in ffourn. As. Soc. Beng. 1872. 298 j 
Hf. Ind. FI. I. 594.) 

' K 

Hab, Frequent in the tropical forests of th« Andaman islands.—-FI, 
Febr.; Fr. May to Juhe, 

Masters says that this species (S. edule) is probably only a form of 
S. Kleinii, hut in this he is mistaken, for the latter differs by quite glabrous 
drupes and inflorescences; and he evidently confounds two species under this 
name. I would suggest him to compare Maingay’s No. 878 from 
Malaya (of which I have seen only leavtJe)ovith B. UorsjieUii. 

lodes, BL 

Conspectus of species. 

X Pedicels not woody, slcjnder. • 

Leaves oblong, not cordate at the base, membranous, the potiolo J—| in. long; pedicols 

Blonder, about f- lln. long, ..... .. 1. hrmidim. 

Leaves more or less oval, cordate at the base, coriaceous, the potiolo 2—4 lin. long; flow¬ 
ers almosLscHsilef..... *..• .A tommUelh. 

X X Podkols thick and woody. 

^^Priipes orange, smooth, above aip. inch long, ....... llookmma, 

1 . I. Bbahstbisii, Kurz in Jourh. As, Soc. Beng. 1872. 298; Hf, 
'Ind..Fl.Xf96. 
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Hab. Tenasserim, Thoangyeen (Br&,udis).—FL March. 

. 2. I. TOMENTELLA, Miq. FI. Ilid, Bat. I/l, 796.—(I. ovdlk, Mast, 

in Hf. Ind. FI. I. 696, 

Hab, Upper TenassRn, Moulraein (Falconer),—FI. Febr. 

3. I. ? HootEBiAFA, Baill, ki Adaus. X! 268 ; DC. Prod. XVIi: 24 ; 
Hf. Ind. FI. I. 596.— {I. Thomsoniana, Baill. 1. c. 270 j DC. i, o. 25: Hf, 
l.e.;. 

Hab. Chittagong (Hf. and Tli.). 

Fruits and habit of Sarcodigma. An examination of a single ovaiy 
already engrossed shewed me a solitary erect basal ovule. ^ 

* Cardiopteris, Wall. 

1. C. lobata, Wall, ap. B.,Br. PI. Jav. Ear. 246. t. 49 ; Hf. Ind. 
FI, I. 697.—(a hamulifsa, Griift Dicot. 542. t. 598. f. 1—3; 0. Javanica, 
Bl. Rumph. III. 206.^. 177. f. 1. A.). 

Hab. Common* in 'all leaf-shedding forests and deserted toungyas, 
from Ava and Martaban down to Teuasserim.—Fr. C, S. 

ILICmEM, 

Conspectus of genera. 

Suhord. J. Iltceje. Petals present. Flowers hermaphrodite. 

Ilex. Stamens 5. Ovary 4 — 8-colled. 

Suhord. II. Daphntputllej3 . JTlowers^apetalous, unisexual. 

DAPHNiPHyLLi'M. Stamons 5—18. Ovary 2-colled. 

Ilex, L. 

Conspectus of species. • 

* Male inflorescence ri/mose, the female flowers clustered or solitary. 

Leaves elongato-cuneate-lancoolate, 2—3| in. long, boneatli very opaque and brown; 

- Be])al8 dUato, . L gaultheritefalia. 

* * Temak flowers in simple or compound umielkts or cymes. 

■ 0 Cymes head-liko contiactcd and small, on a long comprci^d peduncle. 

Glabrous, or tlio branchlets puboSoorttjT!./. Godapam. 

0 0 Cymes divaricately 2-cleft, on a rathex shoi-t peduncle. 

CjTnes once divaricately 2-61eft; leaves large, poriaccous; brancblets palo-colom-ed, 

..i. macrophyUa, 

Cyme twice or thrice dichotomously.branched j leaves beneath pale-coloured dr. glau- 


cescent; hranchlots pure white; style stout, distinct, ..7. eymrna. 

As preceding, but 8%ma sessilo, .....i... J. WaUichii. 


1. I. GAUMHEBiiEFOLU, Kurz in Joum. As. 8oo. Beng. 1872. 299. 
Hab, Tenasserim, Mergui (Griff, 19^),.^ • 

Dr. Hooker identihes this species with his I. thafolia, but in th^ he 
is in error, his new species differing greatly not only in the texture 
and polish of the leaves, but stiU more so in the iufforescenoe, doubly 
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larger flowers, and very long pedicels (in my species they are only about i 
lin, long). 

2. I. GoBiTAM, Coleb. in, Hf. Ind. FI. I. GOdil—-(Pmcw Godayam, 

Ham. in Wall. PI. As. rar. Ill, E8. t. 261.) • ' 

Vab. a. OEHUINA, shoots, peduncles, and pedicels shortly puberulous ; 
calyx more or less pubescent or densely fringed. 

Vab. /3. sulcata, (Z sulcata, Wall. Cat. 4380; Hf. Ind. FI. I. 504), 
all parts quite glabrous wccpt the puberulous pedicels; calyx usually pube* 
rulous or only minutely puberulous, the lobes sometimes ciliolato. 

HaBjj Var. /S. Not unfrequent in the tropical forests from Martaban 
down to Tenasserim.—FI. Febr. Apr. , 

3. I. MACiioPHTiLA, Wall. Cat. 4331; Hf. Ind. FI, I. 60f. 

Hab, ? Tenasserim (Heifer), and Mergui (Griff. 2012) teste Hf. 

4. I. CTMOSA, Bl. Bydr. 1149; Hf. Ind. F1.*I. 605. 

Hab. Tenasserim {teste Hf.), ' 

6 . I. Waluchii, Hf. Ind. FI. I. 605. , . 

Hab. Tenasserim, Tavoy fteste Hf.), 


Daphniphyllum, Bl. 

Conspectus of species. 


Ciilyx persistent ?; pedicels about ^ in. long, .;. Ti. majm. 

Calyx deciduous; pedicels about 1—2 lin. long, . D. Eimhyense, 

1. D. MAJUs, Muell. Arg, in Linn. XXXIV. 76; DC. Prod. XVI/1.2, 
Hab. Upper Tenasserim, Amherst (Wall.) FL Febr. 

2. D. HmALATEgsE, Muell. Arg. in DC. Prod. XVI/1. 4. 

Hab. Not unfrequent in tbe damp hill-forests of the Martaban hills, 
east of Tounghoo, at about 5000 ft. elevation. 


‘ C^LASTBINEM 
Conspectus of species. 

Stdmd. I. Celastbaceji. Stamens inserted outside the ^sk. Seeds al¬ 
buminous. , ' * 

* Capsule or follicle dehiscent. 

X Orules from tbe axis of the cells. , Leaves opposite. 

Evostmus. Petals free. Disk fleshy, broad} capsules 8—6-lobed and -celled. 
Miobotbopis, Petal| united at the base. Disk none or anuuhu:. Capsule 1-celled, 2- 
valved. ' ' ' . 

* X Ovples erect, Leaves alternate. 

PglASranS. Ovary free. Capsules ?!—4-cclled, loculicidal. Seeds arillate. FlOTrers 
ip panicles or racemes. 

Gtmwosiobu. Ovary couflumt wife the disk. . Capsule 3-“3*l<>bed and -celled. 
AnTlus cornplete, .incomplete or waniaag. ilowers in cymes. 
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KtJEftiMiA. Ovary free, styles 2. C^perale entire or iJ'lobed, 1—2-celled, follide-Hlra 
and slowly dehiscing into 1 or 2 vfllves. Flowers in cymes or racemes, or panioled. 

• * Fruit an indehiscent drupe or berry. , 

Fjjeodendbon. Ovary supoii^ confluent with, the disk ; drupe containing an 1—3: 

colled putamen. Leaves opposite or nearty so. 

SiPHONonoir. Ovary half-inferior, S-edfied. Berry large, containing many pyrones. 
Leaves alternate. 

Subord. II. HrppocEATEACEA Stamens 3, rarely 2—5, inserted within or 
on the disk. Albumen none. J^eaves opposite. 

• IVuit an indehiscent' berry, 1—many-seeded. Seeds not winged. 

Salacia. Only gonus.' Scandent shi-ubs. Inflorescences axillary. Stamegs 3, rarely 

2 or 4, inserted within the disk. 

• '•Fruit capsular or sainaroid, dehiscent. Seeds winged. 

X Bipo carpels samaroid, 2-valved. Stamens 3, inserted within tiw 
disk. Scandont shrubs. 

HirpocEATEA. Ripe carpols usually 3. Seeds usually winged at the lower end. In¬ 
florescences termint^l^r terminal and axillary, 

X X Fniit a c«i)8^1o. Erect trees or shrubs. Stamens 6, inserted on 
the disk. 

Lophopetaium. Capsule 3—-4-collcd and -loheU, locuHcidal. Seeds winged all round. 
Not gland-dottod. 

Koeoona. Capsule 3-cclled and -lohod, loculicidal. Seed winged at the upper end 
only. All herbaceous parts gland-dotted. 

Evonymus, L. 

Con^^ectus of^8]^ecies. 

Subff. 1. Etotstymeb. Ovules 2 in each cell. 

• Flowers solitary or flustered in the axils of the leaves. 

Flowers nearly 5—6 lin. across; petals fringed; capsules s^rply angular, on 1 in. 

long peduncles; leaves glossy, entire,. E, Jmmiem. 

Capsules globular, obtusely lobed, very shortly peduncled Or almost sessile ; loaves 
green, opaque,...... ,E. oalocarpus. 

• • FIowots in dichotomous cymes. 

X Bianolilots terete or nearly so, or sotnewhat compressed. 

Flowers small, usually 6-mcrous; ^^Is entire; capstiles angular; loasves serrulate 

upwards,.... , .E. glahr. - 

X X Branehlets sharply 4-comezed or almost winged. 

Flowers small, in very slonder cymes; capsules small, smooth, . E, Gr^hii, 

Sulg. 2. GlyptopetaeEM. Ovules solitary in the cells. 

Bark red; petals 4, greenish purple, concave-orbicular, without grooves; capsules very 
rough from scurfy fissui'cs and waits, ... ...E. solermrpus, 

1 . E. Javaeicus, B1. Bydr. 1146 j BenQ..jn Horsf? Pl Jav. var, 130. 

t. 28; Hf. Ind. FI. 1. £meam^Mi%. Supfil FI. Suin. 613). 

Has. Tropical foi*ests of Ten?isserim, from Mdulmein southwards.— 
FI. March. " 

2 . E. OALOCABPES, Kurz in Joura. As. Soc, Beng. 1872. 209; Hf. 
Ij^d. FI, I, 609. 
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Hab. Tenasserim {Heifer 1978). 

3. E. GLABiE, Eoxb. FI. lad. I. 628; Hf. lad. FI. I. (K)9,— {^. 

gareinioides, Eoxb. HBO.; B. Timorenm, Laws, in Hf. Ind. FI. I. 610, 
non Zipp.). '‘3’- ' 

Hab, Not unfre<juent in the tropicjal forests of Martaban ^d Tenas- 
serim, rare in those of the eastern slopes of the Pegu Yomah; also Ofaitta- 
goug.—FI. March, Apr, ^ 

4. E. Geii'etthii, Kurz in Journ. As, Soc. Beng. 1872, 73; Ind. FI. 

1. 611 .—{Mippocraiea angulata, Griff. Not. Dicot. 473. t. 581, f. 1). 

Vae. a. GBlTtJiNA, potiolcs thick, hardly | lin. long or the lea?es ahnost 
ses^e an^ obsolotcly serrate. 

Yae, j8. DEBIA, petioles slender, 2—3 lin. long; leaves enti#£j or nearly 
so. ^ 

Hab. Var. a. Ava, on rocks at Loonkarim and Delvi Nempean on the 
North from Assam (Griff. 1977); var. not unfreqvent in the damp hill- 
forests of the Nattoung ranges in Martaban, east ojf Toiiugoo, at 6000—7000 
ft. elevation.—FI. Apr. ? 

Vae. will prove a distinct species, but as my specimens .ire in very 
young bud only, I am unwilling to establish the species until better mate¬ 
rial comes to hand, >. 

5. E. SCLEEOCABPUS, Kui'Z in Journ, As, Soc. Beng. 1872.^299.— 
(Olgpfopeialmn sclerocarpmi, Lavys. in Hf. Ind, FI. I. 6x3). 

Bab. Kather rare in the trogical forests around the Kainbala toung 
of the central Pegu Yomah,—FI. Fr. Febr. 

« 

j Microtropis, Wall. 

Conspectus of species. 

X CjTnes not much longer than the petiole, robust and crowdedly-flowered. 
Leaves coriaceous, smooth; capsules ^ in. long, grey,. ...M, garcinifolia. 

X X Cymes much longpr than the petiole, kx and dicholoraousiy branched. 

Leaves smooth, glossy above ; peduncle slender, )—in. long, . M. bivalvis. 

Leaves coriaceous, wrinkled especially aboVU^paquo; peduncle ^in. long, 

, .M, hngifolia. 

1. M. GAECHTCFOIIA, Wall. ap. Wight Idbn. t, lQ\.^{EvQnymiig 

garcintfolim, Eoxb. FI. Ind. I. 628; M. discolor, Wall. Cat. 4387: Hf. 
Ind. FI. I. 614). ' 

Hab. Eatber frequent in the damp hill-forests of Martaban and 
Tenasserim, at 50IH3 to 7000 ft. elevation.—FI. March. 

2. M. BIVALVIS, Wall Cat. 4340; Hf. Ind. FI. I. m.-^(Celastrm 
.Uvdvis; Jack.; Eoxb, FI. Ind, ed. 1. II. 399). 

■ «Hab. Tropical forests of Tenasserim, from Moulmein southwards.— 
PI, Febr. and Sept. ; Fr, Octob. 

3. M. LOKGlfOtiA, Wall, in Journ. Asw Soc. Beng. IS73. 65. 





1875 .] ofth^ Bmmese Mora, 101 * 

Hab. Tenasserira, from Moulinein District (Dr. Brandis) down to 
Tavoy (Wall).—Fr. dctob. 

Tho specimens in Brandis’ Kerbarinm have smaller and more obtuse 
lea'Ves. 

Cela'strus, L. 

• Conepectm of species. 

Panicles slender, terminal; capsules 3-cellod with 3—6 seeds.... C. pmiculatm. 

Cymes robust, fonning usually axillary mid terminal spurious panicles; capsule 1-celled 
and 1-socded,........... i|.... O', mmosperma, 

1. C. PANTCUBATA, Willd.-sp. pL I, 1125; Koxb. Fl.'Ind.*I. 621; 

Wight Ill. 72 and Icoir. t. 158; Hf. Ind. FL I. 617.—(0. muUiJlora, 
Koxb. FI. Ind. I. 622; 0. nutms, Roxb. 1. c. 623). * 

Vae. a, GENUINA, all .parts qi^jle glabrous or nearly so. 

Vae. /8. PUBESCMS^ (C. pulescens^ Wall. Cat. 4303), leaves beneath and 
the petioles pubescent.; particles densely puberulous. 

Hab. Not unfrequenl in the leaf-shedding forests all over Pegu, espe¬ 
cially in the drier parts; var. Pegu, Prcane hills.—FI. HS.; Fr. Sept. 
Octob. 

2. C. monospeema, Roxh. FI. Ind. I. 625; Ilf. Ind. FL I. 618. 

Hab. Ava, Klmkhyen hills, Pousee- (J. Anderson).—Fr. March. 
Lai^on doubtfully gives Pegu as a locality for 6'. stplosa, Wall., but 

this is very probably a mistake. ^ 


q-ymnosporia, WA. . 

Conspectus of species, ^ 

Unarmed; leaves oblong-lanceolate to lanceolate, finely acuminate,. 0. acimimta. 

Unarmed; leaves obvorsely lanceolate,..... . ,.G.ohlanmtata. 


Armed, the spines loaf- and flower-boaring; leaves obovatc, blunt to almost notched, 

. nmnotam, 

1. G, AOUMENATA, Hf. Ind. FI. I. 619. • 

Hab. Ava, Khakhyen hills j^ Fl. Apr. 

2. G. OBLA 2 VCBOLATA, Laws. ill Hf. Ind. FI. I. 619. 

Hab. Bui'raah (Griff.)Lawson. 

Barely recognisable by the meagre description given. 

3. G. MONTANA, Laws. in.Hf. Ind. FI. I. 621 excl. syn. Lamk.— 
(Oelastrus montanus, Roxb. FI. Ind. I. 620; Wight Icon. t. 882). 

Hab. Pegu, without locality (Dr. Brandis), probably Prome ? 

KuJrimia,*W*U. , 

L K. EOBBSTA, Kurz in Journ. As. Soc. Beng. 1870.73. {Celasirus 
r&bustus, Roxb. FL Ind. 1,626; K. ptdokerrwia, Wall. Cat. 4834, nomcn 
nudum} Hf. Ind. FL 1.622). 

• 21 ' 
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Hab. Rare in the tropical forests along the eastern slopes of the 
Pegn Yomah, but frequent in those of Martaban and Tenasserim; also 
Chittagong.—-FI. Fcbr.; Fr, Apr. Aug. 

( 

Siphonodon, Grift’. 

1. S. CELASTRimis, Griff, in Macl. Calc. Journ. IV. 217. t. 14; Hf. 
in Linn. Trans. XXII. t. 26 ; Hf. Ind. FI. I. 629. 

Hab, Frequent in the tropical forests of the eastern slopes of the 
Pegu Yomah and of Martaban,—FI. Jan. to May. 


Salacia, L. 

« 

Conspectus of species. 


Pedicels 2- 


* Cyms pcdwichd and dichotmnomhj hrsvchfd. usmlly xhnrf. 

Branches torcto; pedicels tliick, 6—8 lin. long ;'sepals not eiliato; filaments very short, 
complanate and refloxed,... 8. htiyliuJia, 

Cymes 4 in. long ! divaricate,...../V. 

Branches marked hy dccurrcnt linos and more or le.ss angular; pedicels nhout 4 lin. 
long, slender, arising from the glohose nisty-l)ra(;tcol(^d ends ol'thc cymo-hranrhes; 
Bcpals fringed; filaments nearly J- lin. long, teroto and on'ct,. S. ioi-imm, 

* Floxrern spriHgiuy froxii un (uillary msile tiikrck or wart, 

X PlovrcTH largo; petals ahout 3—4 Hn. long. 

-3 lin. tliick ; leaves large, coriaceous, .(S', jjmndijlora. 

X X Flowers minute or small, the petals less than 2 lines lon^ 

t Leaves turning Vovui or dark-coloured in di-yhig. Filaments 
very short and complanate. 

Branchlots dark-brown, corky-lenticellatc; leaves entii-e; sepals eiliato ; ovary cells 2- 
orulod,...(S', verrucosa. 

Branchlots pale-coloured, tiparingly lentioollate; leaves sciTato ; berries as large as a 

crab-apple, 2—3-secdod; BC])als not eiliato, . 8, Eoxhunjhii, 

t t Loaves turning yellowish or pale gi'ocn in drying. 

0 Petals clawed ; filaments teroto, slender. 

Petals about a line l&xg, clawed; pedicels as long or longer than the petiole; berries 
1-soodcd,... . ... 8. 


0 0 Pettils sessile ; fila..'''nts very short and dilated. 


Pedicels few, short, 1—Ij lin. long, ... 8. flaveserns. 

Pedicels numerous, slender, longer than the petide, ,..,,,8. midtijlora. 


1. S. lONGiFOUA, Wall. PI. As. rar. Ill, 1832. 47. t. 278, non Hf. 
cujus homonymum in S. Afatwyayawawt' est mutandum.— (S.Jlorilunda^ 
Wight Ill. 1840. 1.134; Hf. Ind. FI. 1. 629). 

Hab. Totur-serim, Mergui (Griff*. 885/1) ; Moulmein District (Fal¬ 
coner).—Fr. Jan. 

N. B .—^Lawson has a 8. 'CriffitMi (Hf. Ind. FI. I. 628) to which he 
asesibes divaricate cymes 4 in. long, but his brief phrase does not enable 
me to form an idea of the plant. Can it be 8. diandra, Miq. ? 

2. S. TOBUJOSA, Griff. Not Dicot, 471. t, 681. f. 2. 
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Hat*. Tenasseryn, from Moulmein District down to Mergui (Griff. 

899) .—FI. Jan. to March. 

3. S. OEANDiPLOEA, Kui'z in Joum. As. Soc. Beng. 1872. 300;,Hf. 
Ind. FI. I. 626. 

Hab. Tenasserim (Hclf. 898J. 

4. S, YEBETJCosA, Wight Ill. 1.1840. 134 ; Hf. Ind. FI. I. 628.—(iS. 
pohjantha, Korth. Verh. Natuurk. Gesch. Bot, 1839—42. 182 ; S. sp. Griff. 
Not. Dicot. 471). 

Dab, Frequent in the tropical forests, from Martaban, east of Toun« 
ghoo, down to Tenasserim as far as Mergui (Griff. 888).—FI. Jan. ts March; 
Fr. Apr. • 

6. S. IfeoxBUEonir, Wiy^.’*Cat. 4217 ; Hf. Ind. FI. 1. Q21 .—{Johnia 
mlacioides, lloxb. FI. Ind. I. 168*, 8, memhranacea, Laws, in Hf. • Ind. FL 
I. 627). 

Hab. Tropical fofests of Tenasserim (Hclf. 896). 

Lawson gives Mergui,*Mf)ulmein, and the Andamans as localities for 
8. viminca, Wall. Cat. 7267, while he omiU Penang and Malacca (Griff. 

900) , the original localities. Without seeing Burmese specimens I hesitate 
to adopt the species as Burmese. 

7. S. PEiNOinES, DC. Prod. I. 571; Griff. Not. Dieot. 470; Wight 
Icon. t. 821; Hf. Ind. FI. I. 626 .—{Johnia Goromandeliana^ Koxb. FI. 
Ind. 1.109 ; 8. latifolia, Wall. Cat. 4222 ; Hf. Ind. FI. I. 629. pp.) 

Hab. Fi-equent in the tidalIbrests, all along the coast, from Chitta¬ 
gong and Pegu down to Tenasserim and the Andamans.—FI. Jan.; Fr. 
March to June. 

This is one of those species that grow under the influence of the sea as 
well as in the interior of India, where it recurs in the stony drier tracts. 

8. S. EiATESCENS, Kurz in Joum. As. Soc. Beng. 1872. 300 j Hf. 
Ind. FI. I. 625. 

Hab. Tenasserim (Helf. 897) ; Tavoy. 

9. S. MULTIFLORA, Wightiw. I. 134; Hf. Ind. FI. I. 627.—(^. 
myriifolia, Griff. Not Dicot. 470 ?) 

Hab, Tenasserim, Mergui (*Griff.). 

I have not ^een this species. 

ff 

Hippocratea, L. 

Conspectus of species. 

X Petals ^—1 lin. long, imbricated in the bnd. * 


Petals about l-lin. long; loaves glaucous, .... ,,E. Indies. 

Petals about a lino long; leaves turning brown in drying,.. S. ftmesaw, 

X X Petals about 2 lin. long, valvate in the bud. • 

Flowers outside and infloroscence greyish puborous; carpels linear-oblong, 2—3^ in. 

long, ........ E. imermtha, 

Fe^ inside densely greyish hairy, ... it. (.S'. Lohbii. 
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1. H. ISDICA, Willd. ep. pi. i. 193; Eoxb. Carom, PI. II. t. 130 
and FI. lud. 1.166; Hf. Ind. FI. I. 624. 

Hab. Rather rare in the open forests of Martaban, east of Tounghoo; 
Tenasserira.—FI. Apr. 

2. H. FtjscESCENS, Knrz in JourH. As. Soc. Beng. 1872. 300. 

Hab. Upper Tenasserira, near Moulraoin (Falconer). ^ 

3. H. MAOIIA5THA, Korth. Ycrh. Natuurk. Gesch. Bot. 187. t. 39; 
Miq. FI. Ind. Bat. 1/2. 599 and Ann. Mus. Lugd. Bat. IV. 153.—-(iT* 
grandijlora, Wall, Out. 421.S). 

Haij. Tenasserira (Relf. 905). 

The disk both in the Tenasserira and the^ Khasi liill plant is quite 
glabrous. The species differs from II. ohtilsi^lia greatly in tlie size and 
shape of the ri])C carpels. 

4. H. LoBBir, Laws, in Hf. Ind FI. I. 624. 

Hab. Tenasserira, Moulinain {teste Lawson )., 

f f 

Lophopetalum, Wight. 

Conspectus of speoies. 

• Tetak frhigedUf emfed or lamcUaU on thr uppenide. Disk b-lohed, 

lowers nearly \ in. in diainoter; crest of petaLs fruigcj,. L. fimbriatmi. 

* • Feiah nahtdy in a dried state often turning wrinkled or corrugate on the inner 

face. 

X Panicles glabrous. Ik’sk stnoojh, in a diiod slate often conspicuously 
wrinkled. Leaves elli])lical to ovate. 

Panicles hraduate, stiff and squariosc ; flowers about ? lin. in diameter; disk wrinkled, 

..Z. WaUkhii. 

As prefcding but panicles larger and slenderly branched; flowers about 2 lin. across; 

disk wi'inklcd,...Z. littorals. 

Apparently the same as the preceding, but the (ll,sk said to bo cntiz'ely covered with 

“ lohulato waits,”. L. celastroides. 

X X Panicles whjle young covered with a rusty coloured or gi'eyish to- 
moiitum. 

Leaves lanceolate to ohlong-L'ineoolatc; petiolrf S'—4 lin. long; flowers about 1— 
lin. across; disk smooth or nearly so, ..... Z. fiorihundwm, 

1. L. EIMBEIATUM, Wight Ill, I. l78; Hf. Ind. FI. I. 015. 

Had. Lower Pegu, Poungleen (Dr. Brandis), and Martaban (Yoonze- 
leen, Slc.) down to Tenas,serim, Mergui (Griff.),-—FI. March, 

2. L. WALLiCHn, Kurz in Joui-n. As. Soc, Beng, 1872. 299; Hf. 
Ind. FI. I. 615. ^ 

Hab. Coramgn in the opgn, more especially in the eng-forests, all 
over Pegu and Martaban down to Tenasserira.—FI. Jan. March; Fr. 
March, Apr. 

3. L. imoitABE, (Kokoom lUtoralis, Laws, in Hf. Ind. FI. I. 617). 
Hab, In inundated low lands of the Pazwoondoung river of Pe^u; 
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in Upper Tenasserlip apparently frequent,—FI. Febr, Maroli; Fr. March, 
Apr. 

Very close to the preceding, but differing by its smaller flowers and in 
tSe slenderness of the peduncles and pedicels, as also in its growth in low¬ 
lands inundated during rains. Loaveon ascribes sublamellate petals to this 
species, while they are simply longitudinally corrugate in the Burmese speci¬ 
mens, and hence I suspect that he has made up his phrasule (for a descrip¬ 
tion it cannot be called) from Malayan specimens, quite overlooking the 
fact that Wallieh’s No. 6520 all came from Burma. He also still ascribes 
to the genus Lophopefalum rarely winged, arillate si^ds” and^a “ fleshy 
albumen,” all characterg which arc applicable to the genus if taken in the 
absolute n^ative. Wight ci^roneously included the Bronymus grand\floru8 
in Lophopetaluni and drew the clmracters of the seeds from it; whence the 
confusion which I have already pointed out in Journ. As. Soe. Beng. 1870, 
p. 73. On account df the dotted vegetative parts and the seeds being 
winged at the upper end ®nly, I now prefer keeping up the genus Kokoona 
Thw. Lawson has also a L. eelastroides frpm Upper Tenasserim and Pegu, 
the description of which does not enlighten one much as to the characters 
wherein it differs from the above otherwise than by the dobulate warts of 
the dried disk. 

4 L. PLOimuiTDirM, Wight Ill. 1,178; Hf. Ind. FI, I. 616,—(27?})- 
pocratea pentandra, Griff. Not. Dicot. 472). 

IUb, Tenasserim, Mergui,»in denie forests and along the coast of the 
island Madamaca (Griff. 1977/2).—FI. Decb. 

Doubtful species, • 

1. L, miFOHME, Laws, in Hf. Ind. FI. I. 616. 

Hab. Tenasserim, Mergui (Griff,) teste Lawson. 

Not seen by me, but hardly belongs to this genus. The cupular disk 

points f;o Rippocratea^ but the number of stamens is not given, 

« 

EtfjMNACBJE. 
t Conspectus of genera. 

Trih. I. ZIZYPEB^, Drupe contaming; a solid 1—S-colIed putomon, or the fruit a 
capsule or iudehiscent nut. 0*rary superior or half-superior. Disk flPiug the 
calyx-tube. 

* Ovary half-superior or superior. Pruit a nut, dry, coriaceous, l-coHod 

and 1-seeded, or a capsule. {Vmtikgimm), * 

VENTmAco. Nut produced into a long terminal >jing, indehiscent. 

Smythea. Capsule lanceolate or um-shapcd, 2-valvfid. 

* * Ovary superior. Drupe fleshy or dry, with an 1—3-odle4 hard 

putanuai- {ZkypJm gemim), 

ZizYi'HVB. Leaves pahnately 3—5-nerved. 



1G6 


[No, 3, 


S. ’K.mz—Contnlutiom towards a Ekowledge 

« 

BERCKEMii, Lcavoa peiminerved. 

Ti'ib. U. MEAMNJS^, Fruit dry or drupaceous, containing 3 (rarely 2—4) indehis- 
cont or 2-valved cocci. Ovary superior to inferior. 

• Ovary superior or half-superior. Drupe fleshy or diy', superior. Disk 
fleshy, filling tho calyx-tube. {lllmmietB vent). 

Sagebetu- Flowers in terminal panicles. LcaS'es opposite or nearly so. 

Scum. Flowers in fascicles or umbeUets. Leaves opposite or nearly so. 

CoLUBBDfA. Flowers in ejunes. Leaves altcniato. 

• * Ovary and ftuit inferior, the latter crowned by tho calyx-limb. [Gouamea). 
Aptekon, Stylos 2. Fruit globose, not winged. Ilowers clustered, in terminal 

panicles. 

Gouania. ffruit dry, 3-comered or -winged. Flowers spicato or racemose, panieJed. 


Ventilago, Gtortn. 

Conspectus of species. , 

X Calyx adnate to the drape, small and basilar.» 

Flowers in shuder simple or branched racemes; not indistinctly puberous, the wing 

only 1—in. long. ... V. Madraspatana, 

X X Calyx adriate to the drupe for | of its length, and forming there a 
prominent ring. 

0 Flowers and fruit more or less yellowish pubescent or tomcnto.se. 
Eacemoso panidos and flowers tomontose; fruits puborulous, tho wing 1}—1 in. long, 

tho cal}'x reaching tho middle of the nut, . V. cnlycukta. 

O 0 Fruits quite glabrous,® even when young. 

All parts glabrous; nuts about 3 lin. in difimotor, the calyx reaching tho middle and 

forming a sharp ring there, the wing rounded at thfe apex, . V. leiocarpa. 

Glabrous ?; nuts nearly \ iif. acr(»B3, the calyx broad and flat, occupying only tho basal 
part of the nut, the wing shortly acuminate,.. F. Mainyayi. 

1. V. Madraspatana, Gaertn Fruct. I. 223. t. 29 ; Wight Icon. t. 
614; Bth. in Linn. Proc. v. 76 ; Hf. Ind. FI. I. G31. 

Has. Tenasserini, Monknein to Mergui (Griff, etc.) teste Bth. 

2. V. CAlxcuiATA, Tul, in Ann. d, sc. nat. 4 ser. VllI, 124 ; Bth. 
in Linn. Proc. V. 76 ; Hf. Ind. FI. I. 631, excl. syu. V. macrantha. — {Venti¬ 
lago Maderaspatana, Eoxb. Corom. PI. I. 55. t. 76[and FI. Ind. I. 629, non 
Gaertn.). 

Had. Not unfrequent in the open, espiecially the eng-Torosts, and in 
the dry forests of Prome, Pegu, and Martaban; also Ava; Tenasserim, 
teste Lawson,—Fl^ Nov,; Fr. March, Apr. 

8. V. LEIOCARPA, Bth. in Linn. Proc. V. 77 j Hf. Ind. FI. I, 631. 
Hab. Tenasselim. ® 

4. V. Maingayi, Laws, in Hf. Ind. FI. I, 631. (F. sp. Griff, Not. 
Hicot. 492). 

Hab. TenasBerim (Helf.); Mergui (Griff.) teste Lawson, 
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• Smythea, Seem. 

1. S. CAIPIOABPA, Kurz in Journ. As. Soc. Beng. 1872.801; Hf, in 
fed. FI. I. 633. 

Hab. Tenasserim (Helf. 2036/1). 

Zizyphua, Juss. 

Conspectus of species. 

* Flowers in axillary cymes or clusters. 

0 Leaves more or loss tomontose or pubescent beneatli. Drjipes sappy, 
quite glabrous. 

Leaves coriatigous, densely fulvous or whitish tomontose beneath, glabrous abovedrupe 

in. long, the putamon 2-cellcd; erect shrub or tree, . .. Z, ^lyuba. 

Leaves membranous, above thinly benpath densely silky pubescent; drupe the siso of 

a pea, the putamen 1- rarely 2-colled; erect or soandent shrub, . Z, oenqMa, 

0 0 Leave? glabrous or Hpiinkled with a few hairs on the norves beneath. 
Leaves green, tliin ckutaceous; dinpes while young tawny tomentoso, adult woody, 

..Z. glabra. 

* * Cymes collected into leafy or leafless panicles. Drupes woody. 

Leaves glabrous, rigidly chjirtacoous; drupes glabrous; clinilior, .... fmkuhsa, 
Lcave.s densely fulvous tomento.so or pubescent beneath; drapes glabrous; leaf-shedding 
tree,... .,,,Z, rugosa. 

1. Z. JTJJUBA, Lamk. Exc. Meth. III. 318 ; Wight Icon. t. 99; Roxb. 
FI. Iiid. I. 608; Griff. Not. Dicot. 491* Edgew. in Linn. Proc. VI. 201; 
Hook. Journ. Bot. 1.1. 140 ; Bedd. FI. Sylv. Madr. t. 149; Brand. For. 
FI. 86. t. 17; Hf. Ind. FI. J. 632. ' 

Had. Common in the leaf-.shedding, especially the dry and savannah- 
forests, of Prome and Ava, less frequent in those of the other provinces; 
also frequently cultivated in and around villages.—FI. Aug., Sept.; Fr. 
Octob. to Jan. 

2. Z. OEKOPLIA, Mill. Diet. No. 3 ; Ro<b. FI. Ind. I. '611 ; Hf. Ind. 
FI. I. 634, excl. syn. Z. alhens, Ejoxh.— (Z. Napeca, Roxh. FI. Inch I. 613, 
non L ). 

Vab. a. GIABBESCENS, leaves, green on both sides, shortly and thinly 
pubescent. Usually a straggling shrub. 

Vab. eeBeugiiteboens, leaves tawny villous beneath; usually a lofty 
climber. 

Vab. y. pedicellabts (Z. pedicellaris^'WiXi. Cat. 4243), as preceding, 
but cymes longer peduncled and larger, pedicels about 3 Im. long. 

Hab. ' Common all over Burma and flhe adjacenl^ islands, as well in 
the leaf-shedding as in the evergreen forests; var. k a more southern 
form, frequent in Martaban, Tenasserim, the Andamans, etc, j var, y. in 
Prome.—FI. ^ept, Octob.; Fy. 0. S. 
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8. Z. GLABEAi Boxb, FI, Ind. I. 614.— {Z. Ilorsjieldii^ Miq. FI, Ind. 
Bat. I. 643 j Z. ven^hsa, Wall. Oat. 4236). 

Hab. Frequent in the tropical forests, all over Burmah, from Ava and 
Chittagong down to Tenasserim and the Andamans.—-Pr. C. S. 

Prof Lawson has created not a little confusion as regards this species. 
Without taking the trouble of studying Roxburgh’s description, he based 
his identification upon Wallich’s No. 4242 (doubtfully marked as Z. glabra), 
which is probably a glabrescent form of Z. rugosa and has nothing what¬ 
ever to do with Roxburgh’s plant. At the same time he makes quite a 
c^i Z.Jnnicuhsa, to which he refers not only the true Z. glabra, 
but also, apparently, Z. suhquinguenerma, Miq., from Malacca (Maingay 
No. 412, a variety with smaller glabrescent di-upes),—both species at once 
distinguishable from it by the axillary cymes. 

4. Z. FUNicuLOSA, Ham. in Wall. Cat. 4234; Hf Ind. FI. I. 686 pp. 
Hab. Ava, Khakhyeii hills. 

6, Z. EUGOSA, Lamk. Enc, Meth. III. ; Wight Icon. t. 339; 
Hf Ind, FI. I. 636 pp. {Z. laiijolh, Roxb. FI. Ind. I. 607). 

Hab. Frequent in all leaf-shedding' forests, more especially in the 
open ones, all over Burmah, from Ava and Martaban down to Tenasserim. 
FL March, Apr.; Fr. May. 

Bouliful species, 

1. Z. TOMEHTOBA, Roxb, Fl. Ind, 1.^611. 

Hab. Chittagong, where it is used for fences. 

Berehemia, Neck. 

Conspectus of species. 

Leaves 2—4 in. long, the petiole f—1 in. long; panicle ample, terminal,.. B.Jlonbtmh, 
Loaves 1—1| in. long, the petiole about 3 lin. long; raccinos axillary,.... B.polyphylla. 

1. B. FLOEIBTJNDA, Wall. Cat. 4266; Hf. Ind. FI. I. (iZ7.—{Zizg- 
phusjloribmda, Wall, in Roxb. FI, Ind. II. 368). 

Hab, Ava, Khakhyen hills (J, AndWson), 

2. B. poLYPHTLLA, Wall, Cat. 4259 ; Uf. Ind. FI. I. 638. 

Hab, Ava, Taong dong (teste Lawson). 

Sageretia, Breng. 

1. S. THEEZANS, Brongn, in Ann. d. sc, nat. 1 ser. X. 860; Hf. Ind. 
PI. I. 641. Vae.^ DiosPYEiPOiu, Laws, in Hf. 1. c. 462. 

Hab. Ava.—FI. Octob. 

c i* 

* Soutia, Comm. 

1. Sc, MTETINA, (Mhcmnm ingrtinm, Burra. FI. Ind. 1768. 60; 
Mhmnm ciroumscism, L. f. Suppl. 1781. 152; Roxb. FI. Ind. 1.603; 
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Bcutia Ind'm, Brongn. in Ann. d. sc. nat. X. 368; Wight Ill, t, 73 ; Hf. 
Ind, FI. I. 610; Bhamnus lucidm, Roxb. FI Ind. I. 005). 

^ Vab. a. KETUSA, Icavos rctuse or blunt. 

Vae. /3. AcuTTFOLiA, leaves acute. 

Has. Var. Tenasserini, along the Attaa*an river. 

• Colubrina, L. ('. lUcli. 

Conspectus of species. 

Loaves and eymos glabrous,... < • •.. C/. Jttatiea. 

CymoH and under surfuco of loaves pubescont,... ptibcmm. 

1. 0. Asiatioa, Bfongn. in Ann. d. sc. nat. 1 ser. X. 809; Wight 

III. t. 7l;^f. Ind. FI 1. 612 .—{Ceanothus Asia}icuSfli. &[> yl. 281; 
Roxb. FI. ind, 1. 615; Bham)ius*acuminatm, Colebr. in Roxb. FI. Ind, 
I. 015). ’ 

IIab. Frequent fti the beacli- and coast-forests along the sea-shore, 
from Arracan down to Ore!ia.sderiin and the Andamans.—FI. Febr.; Fr. 
Marcli Apr • 

2. 0. PUBESCEKS, Kurz in Journ. As. Soc. Beng. 1872. 301 ; Hf. 
Ind. FI. I. 012. 

Hab. Frequent in the open, especially the low forests, all over Pegu 
•and Martaban; also entering the tropical forests.—FI. March ; Fr. Apr. 
May. ^ 

Aptoron, Km-s. 

1. A. LANCEoLATtJM, 'Kurz iti Journ. As. Soc. Beng. 1872. 301; Hf. 
IndFl. I. 613. • 

Uae. Upper Tenasserim, Moulmein District (Brandis, Falconer).—^Fl. 
Febr. 

Gouania, L. 

Conspectus of species. 

Loaves glalnous or nearly so, crenato; racemes pnboruloin, glabrosccnt; disk glabrous, 

5-liomed : capsules glabrous, ..,.. 0, kptmtaehyu. 

Leaves vohety above, denself tawny or rusty pubescent beneath, cntii'O; racemos rusty* 
toiiiontose; eupsulos puborulous, . G. Mtandku, 

1. G, LmosTACUlTA, DC Prod. II. 40 ; Wight, Icon. t. 974; Giiff. 

Not. Dicot. 493. t. 585. f. 2 ; Hf. ind. FI. 1. 648.— {0. iilhfolk, Roxb, 
Corom. PI. 1.1. 98. and FI. Ind. I. 632). ^ 

IIab. Frequent in the mixed forests and in shrubberies along streams 
and around villages, all over Bui’ma down to Tfitoasaerim,—FI. Close of S, 
Fr. C. S. 

2. G. I&Aivnisir, Ha-ssb. in Flora 1^71.280, in adnot.—(G', intcpri’ 
foUtt^ Kurz in Jouru. As, Soc. Beng 1870. 49, non liaink,), ^ 

22 
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Hab. Not unfrequent in the tropical forests of Martaban and Tenaa- 
serim.—Fr. Febr. March. 

This species may eventually torn out to be only an entire-leaved fo^m 

of Q. Javanicaf Miq., but the flowers are still unknown, 

« 

AMEELIDEM. 

Conspectus of species, 

Vms. Stamens free. Ovary 2-celled, with 2 ovules in each cell. Tondril-bearing 
climbers. 

Leea. Stamens and petals united with the dish. Ovary 3—6-colled, with a solitary 
ovule in each cell. Erect shrubs or trees, without tendrils. 

t- 

Vitis, L. 

Conspectus of species 

( 

8ulg. I. Vins (sens, extens.). Inflorescences branched in the usual way, 
not dilated and confluent. 

$ 1. Flowers in leaf-opposed or axillary true cymes. Flowers usually i-me- 
rows. (CisHus.) 

0 Leaves compound, from simple and pedately 3—9 or more foliolato 
to digitate, or if simple-leaved jointed with the petiole (1—2- 
foliolate). 

+ Leaves pedately or piniiatoly foliolato, very rarely spuiiously 
digitate. ' 

t Style short, sprcadingly 4-lobed, or the 4-lobed or 4-eloft 
stigma 8<w8ilo. , 

• Stylo short, sprcadingly 4-lobod at the apex. 

Flowers often unisexual. 

Leaves 3-foliolate; borries 1| in. in diameter; seed obovoid, grooved on the back, tho 

groove with a linear tuberclo; stem very waiiy. V. Utberculnta, 

Ilcmaphrodite; loaves coriaceous, 3-foliolate, the leaflets very shortly pctiolulod, 

„ .,T, asdmilis. 

Flowers unisexual; loaves sappy membranous, 3.-foliolate to podately 6-foliolato; cymes 
slajrt; seeds oblong, smooth,.. V. oxyphylla. 

* * Stigma sessile, 4-lohod or cloft. Flowors often 

unisexuaL < 

All parts, also tho very short ejme, glabrous; loaves 3-foliolate, sappy horhaoeous; 

IH'dicels short, cymuloso; berries white, pea-shaped,.. . ..V. anymtifolia. 

Very much as tlio preceding, hut cymes very slender and large, pubcrulous; seeds half- 
orbicular, broadly and shallowly furrowed above with a long blunt ridge in the 

fuiTOw, the sid4 transversely rugate,... V. bracteokta, 

GlaJ^rOus or tho potiol^ and cyme <fften puberalous; loaves pedate, or the upper ones 
often 3-foliolate, sappy coriaceous} borries white, the size of a cheiry or smaller; 
; Seeds Obovoid-obloiog, rugulose, broadly and shallowly furrowed on the back, 

., F. lameolnria, 

Ctlabi'ons; leayes pedate, herbaceous-fleshy; pedicels 2—-3 lin. long, umbellulate; borries 
black, tlie rise of a poa, ...... ......F. serrulQta. 
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Very much as the preceding, but young shoots and petioles rusty hirsute; leaves spur- 

. iously digitate, ... ..... T. eUeeta. 

t t Style simple, entire. 

• • Leaves all 3-foliolate. 

Glivbrous; cymes leaf-opposed, glabrous^ loaves glaucous beneath, .... F. semicorMata. 
All parts dioHly puberulous rarely glabrous; cymes axillary or on axillary shoots, 

jj^uberulous, ...F. trifolia* 

• * Leaves pedate. 

X Cymes leaf-opposed and spuriously axillary, i. e. 
the cyme terminating an axillary leafy ^letif- 


less shoot, 'f 

All parts densely pubenilous or pubescent, ... V^Teysmanni. 


All parts glaljjous; loaves spllringly pubescent along the nerves beneath, .. V. Japonm, 

X X Cymes truly axillary, long-imdunclod. 

Leaflets cunoato-obovato, ratlier bhmj* or acute, slightly pubescent along the nerves 
beneath ; seeds triangular with sharp margins, muricato on the back,.. F. temifoUa. 

All parts jjubescont to ahnfSf glabrous; leaflets finely acumin a te; seeds hemispherical, 

smooth, .. . ....F. pedata. 

+ + Loaves truly digitate. 

All parts puherulous; cymes axillary and terminal on axillary shoots; leaflets IJ—2 
in. long; stylo simple, ...F. a>mi>ulata. 

Loaves glabrous; leaflets 4—6 in, long, fleshy herbaceous; cymes puberulous; berries 
globose, style simple, bark rod,...F. erytlroelada. 

Leaves gbibrous: leaflets 4 —6 in. long, coriaceous; cymes almost sessile, very slenderly 
brimched, puberulous; flowers minute, dioooious; stigma peltately 4-lobod, almost 
SOHsilo; seeds curved-oblong, .....^...... V. eampylocarpa. 

0 0 Leaves simido or very rarely (in F. Anatmllayam*) the upper¬ 
most oncsfl-foliolate. Cymes lcaf-o])po.sito (except in F. WalHchi), 
X Branches and branchlets cornered^ sometimes almost winged 
and fleshy. 

Branchlets very floshy, 4-comered, jointed; loaves small, fleshy, bluntish crenate; 
oymcH simple,...F. yrndrangularis, 

Branchlets bhuitish 6 -angular, thick and glossy; leaves remotely bristly toothed, long- 
petioled, .... 4 ..F. p6ittayona, 

Branchlets sharply 6 -coraored; leaves.^bri 8 tly serrate, herbaceous; cymes^pompotmd, 
pedunoled or sessile; seeds obliquely obovate, transversely wrinkled on the faces, 

.. F. discolor. 

As preceding; leaves shorter fetioled, while young appressed hairy on the nerves be¬ 
neath ; seeds ^ooth, obovate, ...... F. costata, 

X X Branches and branchlets terete or nearly so. 
t Cymes axillary; branchlets angular ? 

Leaves slightly 3-lobed, glabrous, sappy membranous, large; seeds globose, smooth, 

* .. F. Wdlliehii, 


t t Cymes leaf-opposasl. ^ 

Branchlets terete, whitish pruinouS; all parts glabrous; seeds smooth, ..F. repens. 

All parts, especially while young, rusty or tawny tomentose or pubescent, more or* less 


* This species is so near to F. r^ms that I should pot wonder if it were to tom 
otitsto be only an abnormal state of it. 
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glabmcont; leaves sharply acaminato, neVer lohed; ssoda ohovate, shaUowly 
lacimose, ......f. aMo. 


All yoimf>-er ])art.s rusty tomentose or pul^sscent, glahrescent; leaves largo, often somo- 
' Tvhat 3-lol)od, bluntish aeunrmatcs, deciduous; seeds obovate, smooth, .. Y, Lintdei, 

§ 2. lf{fiwescmce a ■itu>dification cd the ieudrih, tiymse~pmiel(4^ rammm'or 
spiked, or more uimalli/ the one or both Undril-brwnehee trmefnrmed 
into a peniele. Flowers 4- or more imnllp B-merona. (Eu-^tis,) 

* Flowers pedJoelled, in loose or eouirneted piinioles. 

t Seeds 2—4 lin. long, shallowly grooved and more or loss dis¬ 
til tinctly radiately furrowed on the back. 

^ ' X Glabrous or nearly so. 

Cyrnoee panicles ample, glabrous, with or wilhout tendrils; pedicels thick, nearly a line 

long; loaves 3—5-lobed, Iho lobes usually acute,.. .. *. f .V. kiifolia, 

X X All parts more or less woolly-toincntose. 

Branchlets, peduncles and usually the petioles coyored with a woolly toinenlum inter- 

mkod with black spreading stiff hairs; leaves almost glabrous,. V. barhata. 

Branchlots, otet, woolly without black linirs; leaves lobod to ^wilmately lobeJ ; itaniclos 
usually twndril-beiU'ing, shoit, Hud rathei’ coinjuicti pcdw'ols very shoH and thick, 

' .. V. tommtoaa. 

f t Hoods about a line long, longitudinally furrow(*d on the back, 
almost smooth, glossy-black. 

Branchlets, etc., woolly, without black luiirs; leaves tawny woolly liencath, slightly ■ 
lobwl; panicles usually tendril-bearing, woolly, large and lax; pedicels very slen¬ 
der, lin. long, . r, kmta. 

* * Flowers sessile, in si)ikos, the fqtikcs forming clc.ug.ate panicles. 

Young parts thinly and fugaceously woolly ; leaves p<'dately 6-~7-tbiiolatc, glabrous ex¬ 
cept on the nerves beneath; spikes iu very slender panicles. V. ITdferi. 

Quite glabrous; leaves digitately fuliolate, glaucous green ; spikes jm])crulous, forming 
1^2 11. long stout ptvniolcs,. V, pohjatuchya, 

Suhg. II. Ptfrisakthes, B1. Bacliis of inflorescence leafy expanded and 
fleshy-membranous, the flowers sessile, unisexual. 

Glabrous; leaves simple; a very slender twiner,..... T. polik, 

1. y. TtiBERCULAG'A, Laws, in Hf. ^d. FI. I. 656. 

HaB. Pegu (teste Lawson). 

I have not seen this species, and I susj^ect thj\t it is only a large-fruited,# 
8-foUolate form of V. hnceolarm 

. 2. V. ASSlMxtts, Kurz in Journ As. fioc. Beng. 187^'. 302.—(F. Ian- 
teolana var. i,asdiniUs, Laws, in Hf. Ind. FI. I. 660). 

Hab, Not rare in the drier bill-forests of the Martaban hills, east of 
TouhgTroo, at 3—4000 ft. elevation.—FI. March. 

, ,■ 8. V, oxTPHiLiiA, Wall.Vlat. 6035. 

■ ■*HaB. Frequent in the trqjical foreste of the eastern slopes of the 
Pegjtt ¥oraah and the Martaban hillsj east of Tounghoo.—March. 

/4, y. lAlCiiOMliiA, Wall. »p. WA. Prod. 1 128.: Wight Icon. t. 
177 j Hfc lad. -, 1860, excl. sya. 0: femma} Miq. Ann. Mus. Lugd. 
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Bat. I. n.^(Oism Unceolarm, Eoxb. in Wall. FI. Ind. 1.430; V, muH- 
caia, WA. Prod. I 128; Wight Icon, t, 740). 

^ Vah. a. LAN'CEOiiAEfA, cjmes loose and ample, densely pnberuloiie, the 
pedicels longer and slender; petioles and petiolulos puberulous {Cissus lm~ 
ceolaria, lioxb. 1. c.; F. Hookeri, Laws, in Hf. Ind. FI. I. C61 ?) 

Vab. /S. tdekbculata {Gissm tubercidata, Bl. Bydr. 189), cymes 
short and often somewhat compact, less puberulous or glabrous, the pedicels 
usually shorter and thicker; petioles, &c., all glabrous; berries and seeds 
usually smaller. 

Hab. Both varieties, but more so var. /?., common in the tropical for¬ 
ests all over Marta])an down to Tenasserim and the Andamans ; also along 
the eastern ^opes of the Pegu Yomah; Chittagong.—FI. Fobr, March ; Fr, 
Apr. May. * 

Vab. a. is in ray opinion the true Roxburghian plant, while vatr. /S, is 
Blurae’s Cissus tubercutata. 

5 V. sebbijlata, Wall. ap. Miq. Ann. Mns. Lugd, Bat, I. 77. 
(Cissus serruhta, Roxb. FI. Ind. 1820. I,* 114; Cissus eapriolata, Royle 
Ill. Him. PI. t, 20 ; F oapriolala, Don. Prod. Nep. 188; Hf. Ind. FI. I. 
659). 

Vab. a, CAPEiOLATA, all parts quite glabrous. 

Vab. SUBOBTKCTA, branches and })etioles rusty-pubescent like those 
of F. obtecta, and forming a transition tc^it, the leaves partially becoming 
digitate. 

Hab. Frequent along, mountain-streams in the tropical forests of 
Martaban, uj) to 3000 ft. elevation; Ava, Khakbyei^hills; Chittagong; var. 
/3. Ava, Khakhyen hills —-Fr. Febr. March, 

6. V. OBTECTA, Wall. Cat. 6026; Hf Ind. FI. 1. 657. 

Hab. Ava, Kliakliycn hills (J. Anderson). 

7. V. SEMICO K DATA, Wall, in Roxb. F|. Ind. II. 182-4. 481,—(F. 
Himalai/ana, Brand. For. FI. lOOj Hf Ind. FI. I. 655). 

Vab. a. SEMicoBDATA, Laws, in Hf. Ind, FI. I. €56.—(F. semicordata, 
^Wall. 1, e.) young parts, inflorescence, and leaflets beneath, shortly and spar¬ 
ingly hairy. 

Vab. fi. Hcmalatana, (F^ Jffmalapana, Brand. 1. o.; F. Neilgler- 
reusk, Wight Icon. t. 965 ; Ampelopsis Himalayam^ Royle Bl, Him. PI. 
149), all parts quite glabrous, leaflets glaucous beneath, 

Hab, Var. /3. in the drier hill-forests of th$* Mar^hban hills, east of 
Tounghoo, at about 3000 ft. elevation.—*F1> March, • 

8. V. TBIFOLIA, L. Sp. pi. 293; BtL, FI., Austr. I. W.-^(d^sus 
carmsa, Lamk. Diet. I. 31; Roxb. FL Ind. I. 409; V, Camow, WA. 
Prod. I. 127 ; Wight Icon. 1.171; Hf, Ind. FI, I 654), 

^ Vab. a. custjuia, all parts shortly greyish pub^Bcei^t. ., 
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Vab. j8. OIABBATA, all parts glabrous or nearly so. 

Has. Rather frequent all over Burma, especially in rubbishy places, 
in hedges, and shrubbeiies, becoming a powerful climber in the forests.—FI 
R. S. 

I follow Miquel in adopting Linn^'s oldest name, which is evidently 
given in allusion to the trefoil {Trifolium). ^ 

9. V. TETSMArai, Miq. in Ann. Mus. Lugd, Bat. I, 82.— (Cissus 
Ttysmanni, Miq. Suppl. FI. Sumatr, 616; F. mollis, Wall. Cat. 6025; Hf. 
Ind FI. I. 660). 

Hab« Chittagong {teste Lawson). 

10. V. Japonica, Thbg. FI. Jap, 104.— {Gksus Japonica, DC. Prod. 

I, 632; Cissm leucocarpa, Bl. Bydr. 189; Miq. FI. lud. Bat* 1/2 . 663; 
F. cymosa, Roxb. in Wall. Cat. 6017). \ 

Hab. Frequent along mountain*streams and on moist rocks in the 
tropical forests of the Pegu Yoraah, and from Martaban down to Teuasse- 
rim; also Ava, Taongdong,—FI. K. 8.; Fr. Jan.'Fobr. 

11. V. TENUIFOLIA, WA.* Prod I. 129; Hf. Ind FI. I. 660 in part. 
Hab. In the mixed forests of the Pegu Yoraah and Arracan ; also in 

bamboo-jungles of the Andamans.—FI. May, June. 

Possibly only a more luxuriant form of the preceding species, with more 
obtuse leaflets and truly axillary cymes. 

12. V. PEDATA, Wall. ap ^A, Prod. 1.128; Hf. Ind. FI. I. 661. 
{Cissus pedata, Lamk. Diet. I. 31; Roxb. t'l. Ind. 1. 413). 

Vae. a. GENXJiBA, leaves pedately foliolatei pubescent. 

Yae. j 8. GLABEATit as preceding, but pretty glabrous. 

Hab. Var, a. frequent in leaf-shedding forests and more especially in 
hedges and shrubberies of the cdtivated alluvial plains; var. in tropical 
forests of the Andamans.—FI. Begin of R. S. 

13. V. AXTHicuEATA, W,all. ap, WA. Prod. I. 129; Wight Icon. t. 
145 ; Hf. Ind. FI. I. 658.— {Cissm auricujata, Roxb, FI. Ind. I, 411). 

Hab. In the mifed forests of the Pegu Yomah; Chittagong.—FI. 
Begin of R. S. , ^ 

• 14. V. EEXfHEOOiABA, Eurz in Journ. As. Soc. Beng. 2872. 301. 

-Hab, Not unfrequent in the tropical and other forests along streams 
of the Pegu Yomah and Martaban east of Tounghoo.—FI. March. 

Amongst the digitate species, this comes nearest to F sc^onaria, Seem. 
15. Y. CAMJ^ixocAEPA, Kurz in Journ. As. Soc, Beng, 1872, 802 ; 
Hf. Ind. FI. I, 657.— (Cissuf femmea, Roxb, FI. Ind, 1, 410 ?; Pana» 
micranthm, Wall. Cat. 4938). 

I Hab. Ib iibfi tropical forests of the slopes on eastern face of Eambala 
tooAg, Pegu Yomah, at 1000—2000 ft. elevation; Ava, Taong Dong 
(WallO'-Pl^Hovi;?r.March,^ 
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Bicecious; remarkable for ita minute flowers, and in thi#^peot resem* 
Wing V, pubifora, Miq. (eyn. V. pedmcularis, Lawson). Lawson says 
tb|,t it has no tendrils, but in this he is mistaken, I believe it to be 
Eoxburgh’s C. feminea, but not having seen the female flowers, I hesitate 
to pronounce its identity with that* species. Lawson confidently reduces G. 
feminea to a syuionyra of V. lanceolaria, but the digitate leaveiWaloue forbid 
a comparison with it. 

16. V. QXTADEAifGULAEis, Wall. ap. WA. Prod, I. 125 ; Wight Icon, 

t. 61; Hf. Ind. Pi. I. 645.— {Oissus quadrangula^isy L. Mant. 39; Roxb. 
FI. Ind. I. 407). • V 

Hab. Frequent in wild shrubby and waste plaaes and in the dry 
forests of the Promc district; also Ava.—FI. Nov. 

17. V. PEffTAGONA, Voigt ^at. Hort, Calc. 28; Kura in Journ. As. 
Soc, Bong, 1870, 74; Hf. Ind. FI. I, 646.— {Cmus pentagom, Roxb, FI, 
Ind. I. 408). 

Hab. Not unfrequent in the tropical forests of the eastern slopes of 
the Pegu Yoniah, and from Chittagong and 'Arracan down to the Anda¬ 
mans.—FI. Octob,; Fr. Apr. May. 

In Journ, As. Soc. 1. c., I stated that Oissus hastata, Miq. [ — V. has- 
tata, Miq. Ann. Mus, Lugd. Bat. 1863. I. 85., a species which Lawson 12 
years later reehristen,s V. sagittifoUa, Laws, in Hf. Ind, FI. 1875. 1. 645) 
was identical with V. glaherrma, Walk This is an error, which arose 
from ray liaving solely consulted the Wallichiaii specimens of V. glaber- 
rimct, which all happen to ba F, hastata. 

18. V, DisooLon, Dalz. in Hook. Kew. Misc. U. 39 ; Miq Ann. Mus. 
Lugd. Bat. I. 86; Hf. Ind. FI. I. 647, excl. syn, V. cosfata. — {Cissus dis¬ 
color, Bl. By dr. 281; Bot, Mag. t. 4763; Cissus *<&elutinu8f Linden in 
Bot. Mag. t. 5207). 

■ Vae. a. niscoLOE, leaves usually spotted,, purplish beneath, on very 
long petioles (at least the lower oqps) ; cymes peduncled. 

Vae. p. SEssiEis, Miq. in Ann. Mus. Lugd. Bat. I. 86, cymes sessile 
,and urabelately branched already from the base, 

Hab. Var. a. frequent in the tropical forests and moister bamboo- 
jungles, from Artacan, the Pegu .Yomah, and Martaban down to Tenasserim 
and the Andamans; var. /S. in the Martaban hills, east of Tounghob.—FI. 
R. S.; Fr. C. S. 

19. V. cosTATA, Wall. Cat. 6011. f 

Hab. Not unfrequent in the open andHh© mixed forests of Pegu and 
Arracan; also Martaban.—Fr. H. S. * 

20. V. WALLicHn, Kura in Journ. As. Soc. Bang. 1872. 802, am 
DC. (Lciftf corfijito, Wall. Cat. 6S19.) 

, Hab. Ava, Irrawaddi valley at Meaong, l 
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Veryneai^to V. pallida,'WA., as Lawson has pointed out, but the 
. axillary cymes distinguish it from that species. 

21. V. EKPENS, WA. Prod. 1.125; Hf. Ind, PI. I. 646 .—(Cjssws 
repens, Lamk. Diet. I. 31; DC.^Prod, I. 628 ; llheed. Hort, Malab. YII, 
t, 48; V. glauca, WA. Prod. I, 126 ; Ciksus glaum, Roxb. PI. Ind. I. 400; 
DC. Prod, 1*628 ; Oksus glauca, Roxb. FI. Ind. I 400 ; Cksus jBlumeam, 
Steud. Nomoncl ; Miq. PI. Ind. Bat. 1/2. 00.5; Cksus cerifera, T. et B. in 
Natuurk. Tydseh. Nod. Ind. XXIV. 324). 

Hah. Frequent as well in the tropical as in the mnister mixed forests, 
all (^r Burma, from Chittagong and Ava down to Tenasseriin and the 
Andamans.—PI. R. S.; Pr. C. S. 

22. Y. ADNATA, Wall. ap. WA. Prod. I. 126; Wight Icon, t. 144; 
Hf. Ind. FI. 1. G45).— {Oksus adnata, Ro'i^b. PI. Ind. I. 405). 

Var. a. OLABiiiOE, Miq. in Ann. Mus. Lugd, Bat. I. 87, all parts ' 
more glabrous, leaves only along the nerves beneath pubescent. 

^ Vae. j3. coaimunis, all j)arts more or lo,ss Aisty toinentose; loaves above 
glabrous or puberulous, beneatlr wholly or only along the nerves totnentose. 

Hab. Var. a. rarely in the hill-touugyas of the Martaban hills, at 
3000—4000 ft. elevation ; var. /3. frequent in all leaf-shedditig forests and in 
shrubberies and village-bushes, more especially along choungs, all over Bur¬ 
ma and adjacent provinces.—FI. Close of R. S.; Fr. 11. S, 

23. V. LinN/Ei, Kurz, won )VaH.^— (Oiwts vitigmea,L. sp. pi. 117 ; 
Roxh. FI. Ind. 1.406; F. repanda, WA. Prod. I. 125; Hf. Ind. Pi. I. 
648). 

Hab, Frequent ap well in the mixed and open forests as also in shrub¬ 
beries and grass jungles, all over Burma and adjacent provinces down to 
Touasserim.—PI. H.15. and Close of R. S.; Pr. C. S. 

Lawson identilies Roxburgh’s Cksus ritiginea with F. lanata, hut he 
has never formed a clear conception of the dillerouco between the inflorescence 
ISf the Fitksection and that of the Gksm-soction: hence tlie error. 

24. V, LATii'OiiiA, Roxb. FI. Ind. 1.661; WA. Prod, 1. 130; Hf. 
Ind.Pl. I. 652. 

Hab. Pi*equent in the savannahs and savanikh jungles, also in shrub¬ 
beries and village woods, but rather fare in the leaf-shedtUng forests, all 
over the Pegu plains, especially in the yittang valley; also Andamans, in 
forests.—-PI. Apr., May. 

• N. B.—F. iknifem, L. is often seen cultivated by Europeans, and 
is said to bear good, grapes ih Ava. 

■ % Whose name has to he changed into Vitia mgahlit, {Oissm angulata, Iiamk.). Mt. 
C.^lif iClarke'infbrins me, that my Vitia apfetabilia k not a elimher, hut a perfectly erect 
perennial about‘8 It. h%h, n<®rlyMinp1e, without tendriL. It grows in tho Sit-Mm 
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25. V. BABBm, Wall, in Eoxb. PI. lud. II. 478; Hf. Ihd. PI. I. 
651. 

• Vab. a. aTSNUiNA, leaves only tliinly lanate beneath, black hairs 
numerous and eonsoicuous. 

I ^ 

Vaii. Jenjcinsii, leaves entire or lobed, their undersurface as well 
as the stems densely tawny or rusty woolly-tomentose, black hairs very 
sparingly iutersj>crsed among the tomentum. 

Hab. Frequent in the low and lower mixed forests, all over Ava and 
Martaban down to Tenasserim; var. /8, Ava, Taong Dong (Wall. Cat. 
5994 B.).—PI. Apr. May. • * 

26. V* TOMENTOSA,* Heyne in Roth. Nov. sp. 457 ; DO. Prod. I. 
634; WA. Prod. I. 130; Wight Ill. 1.1. 57 ; Hf. Ind. PI. I. 650. 

Hab. In deserted toungyas*of the Martaban hills, east of Tounghoo, 
at 3—4000 ft. elevating.—FI. Pr. March. 

27. V. LANATA, Roxb.^Pl. Ind. I. 660; WA. Prodr. I. 131; Hf. 
Ind, FI. I. 651, exel. syn. V, viUguiea, Roxb. 

Hab. Not uufrequent in de.serted toungyas of Martaban and Teuasse- 
rim; also Ava and Chittagong.—FI. Fr. Fobr. March. 

28. V. IIelfeki, Laws, in Hf. Ind. FI. I. 662. 

Hab. Tenasserim (Ilelf. 1341). 

29. V. poLvaTACUYA, Wall. Cat. 6028; Ilf. Ind. FI I. 662. 

Hab, Tenasserim or Andaman islands, teste Lawson. 

30. V. POLITA, Miq. in Ann. Mus. Lggd. Bat. I. 95; Hf. Ind. FI. 

I. 663. • 

Hab, Tenasserim, Mbulmai'n (Lobb), teste Lawson. 

Doubtful species. 

1. V. dvhia, Laws, in Hf. Ind. FI. I. 661. 

Hab. Cliittagong ? teste Lawson. ^ 

Not recognisable from the description alone, the more so - as Lawson’s 
arrangement, or I should rather call it disarrangement, of the species of 
FUis is based upon purely technical and more or less varialde characters, 
without reference to natural affinity. Should it really be Fitts No. 41 of 
Hf. and Th. Herb. Ind. orient.,^ as I strongly suspect, it will be a pedately , 
foliolate form of F. oxpphpUa, Wall. 

Leea, L. 

Conspectus of spates. 

X Leaves ample, simple or rarely 3-foliolate. 

Leaves simple, largo, very glaucous and shwtly puberulous beneath; lobes of the* sta¬ 
mina! tube entire; shrubby,.... ,.i,‘^ucrepl^ita. 

Leaves simple and pinnatoly 8-foliolate, hardly glauocscent but minutely puberulous 

• beneath; lobes of the staminal tube noteb^; shrubby,...... tA. ktifoln. 

23 'i' \ 
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X X Leaves from simply pinnate to deoomponnd. i- 

0 All parts (except the infloroseenco in a few species) glabrous. 

t Inflorescence with persistent and conspicuous bracts and bractlets. 

Slender treelet; flowers sessile or nearly so, crowded, greenish-white,. .Z. oompacti^ra. 

t t Bracts and btoctilets mir?nte, usually already dropped before the 
flower-buds are properly developed. 

. * Leaves coriaceous. Flowers greenish-white or green with a 

purplish hue. 

Leaves more or less glaucous, usually linear or lanceolate; lobes of the staminal tube 
erect, notched; seeds smooth and rounded on tlu' baclt; undershrub,., X. parallda. 

Leaves dark-green, glossy; lobes of staminal tube erect, notched; seeds even and con¬ 
vex on tlte back ; a tree, .X. mmhuaina. 

Leaves dark-green, glossy ; lobes of sbiminal tube reflexod, acuminate ; tfcds tubcrclcd- 

keeled, the edges tul)orolcd-ribbed ; a largo shiub,.X. gipanim, 

* * Loaves more or less piombranous. Flowers rod, orange, or 
scarlet. 

Leaflets 6—8 in. long: inflorescence rusty-tomentose ; undet’shrub, .X. laita. 

Leaflets only 2|—4 in. long; inflorescence glabrous or nearly so, undershruh, X. eoeeuwa. 

0 0 More or less pubescent or stift'-hairy, at least the nerves beneath, 
t Leaves usually simply pinnate. 

Leaflets coarsely serrate, acute, roughish pubescent along tho nerves beneath; non'es 
all parallel; potiolules thick and short; stems, petioles, arid peduncles cuided-wing¬ 
ed ; bracts and bractlets long, lanceolate-subulate; shrubby, .X. crispa. 

Dwarf, all parts robust and dcns<ily pubescent or almost tomentoso ; petioles and petio- 

lules terete ; cymes tomentoso ; bracts minute ; undershrub, ...X. pmxila. 

t t Leaves usually 2- or 3-pinnato. 

Leaflets coarsely sorrato, acuminate, xougliish pubescent on the parallel nerves beneath; 
stems and petioles terete or neai-ly so ; peduncle compresscd-comered; bracts and 
bractlets small, linear-lanceolate ; flowers greenish-white; shrubby, .... X. aapera. 

All parts stiff-pubcscent; leaflets niembi;j!inous, stiffly pubescent, beneath densely 
gland-dotted; petioles, &c., all terete; cymes sliif, pubescent; bracts largo, 
broadly ovate, blunt; undershruh, .. ........ X. aqmta. 

Almost glabrous or greyish puherulous ; loaves 2—3-pumate; leaflets puberulous or 
glabrous, not gland-dotted beneath.; bracts and bractlets none; shrubby, X. robusta. 

Stems, petioles, &c., quite glabrous; leaflets small, spiinklod with white stiff hairs; 
bracts or bractlets none; undershrub, ....X. rubra. 

1. L. MACKornTLiA, Koxb. FI. Ind. 1. 65!? (non DC.), Wight Iqon. 

1.1154 ? (£. simplid/oUa, Griff. Not. Dicot. 697. t. 645. f, 1 ?) 

Vab. o. GEmritfA, leaves larger and broader, usually Somewhat lobed, 

glaucous and puberulous beneath. 

Vab, /8. OAiPHxmiA, leaves ovate to ovate-oblong, acuminate, less 

glaucous beneath one-coloured,., glabrous. 

Hab. Var. ^ frequent iff the mixed forests, especially the upper ones, 

of ,P,{jgu and Martaban.—Fr. €.8. 

% I 4 . hATiPOWi, Wall. Oat. 6821. 

4 Hab, Prome hills, 

8, li. lABAiwiA, Wail Cati 6828; Hf. Inff. FI I. 666. 
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Vab. o. GJiinrm, leaves usually pinnate or occasionally bipinriate, 
leaflets oblong or oblong-lanceolate, more glaucous; caJyx-lobes rotundate. 

^ Vab. /8. ANOUSTEFOLiA, (£. anffusUfoUa, Laws, in Hf, Ind. FI. I. 
6G5), leaves usually 2—8-pinnate, leaflets narrow-linear to linear, very acu¬ 
minate, calyx-lobes in fruit obtuse,‘but not rotundate. 

Has. Var. a. Ava, Irrawaddi valley; var. jS. frequent in the mixed 
forests and grass jungles of Pegu, especially the Irrawaddi zone.—Fr. C. S. 

4. L. SAMBUCiNA, Willd. sp, pi. 1.1177; DC. Prod. I. 653) Boxb. 
FI. Ind. I. 657; Griff. Not. Dicot. 698. t. 644. fig. 1; Rumph. Herb. 
Amb. IV. t. 45.—(i. staph^lea, lloxb, FI. Ind. I. 636; WA. Pro^ 1.182 j 
Wight 111, t 58. and Icoi*. t. 78; L. oftilis, DO. Prod,^I. 636). 

Hab. I'requent in the tropical forests of the eastern slopes of the Pegu 
Yomah, Arracan, and Martaban'down to Tenasserim and the Andamans. 
FI. March; Fr, May. 

Zeea samhucina, of the ‘ Flora of India’ (not of authors), is a melange 
of species, which Lawson eXprains, more Eewensi, by saying that there are 
transitional conditions so numerous that the species reduced by him cannot 
be maintained. 

5. L, GIQANTEA, Griff. Not. Dicot. 697. t. 645. f. 3; Kurz in Journ, 
As. Soc. Beng. 1873. 65. 

Hab, Tenasserim, from Moulmein down to Tavoy.—FI, Aug. Octob.; 
Fr. Febr. March. ^ 

6. L, COMPACTIFLOBA, Kur*z in Journ, As, Soc. Beng. 1873. 65. 

Hab. Rather rare in t^e drier hill-forests of the Martaban hjlls, east 

of Tounghoo, at about 3000 ft. elevation.—FI, Apr. ^ 

7. L. LJiTA, Wall. Cat. 6831; ^rz in Journ. As. Soc. Beng. 1873,65. 
Hab. Ava (WdH.); frequent in the tropical forests of South Anda¬ 
man.—FI. June, 

Very likely only a luxuriant form of the following species. 

8. L. coccDTEA, Planch, in Hort. Donat 6; Bot. Mag. t, 6299. 

Hab. Not uncommon in the savannahs and savannah-forests of Pegu, 

rarely in the diluvial forests of Martaban.—FI. May June ; Fr. Jan. 

9. L, CEISPA, L. Mhnt. 124* ; Boxb. FI. Ind. I. 654; Hf, Ind. FI. I. 
g05,— [L.pinMta, Andi\ Bot. Repos. V. t. 355). 

Hab. Frequent in the low and mixed forests of Pegu and Cfliittagong. 

10. L. PUMIBA, Kurz in Journ. As, Soc. Beng. 1872, 302; Hf. Ind. 

FI. I. 666. L 

Hab. Not unfrequent in the Cng and low forests o|Tegu and Marta¬ 
ban.—FL probably May, June. 

11. L. ASPiSEA, W^l, in Boxb. FI. Ind. II» 468 ; Hf. Ind, Fl! I. 


665 . 
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f 

Hab. Common in tl\e mixed forests, ospeciallj ipi the upper ones, and 
.in savannahs, all over Pegu.—Fr. Fehr. 

12. L. JiQiTATA, L. Mant. 124 ; Miq. in Ann. Mus. Lugd. Bat. I. 

98.—(I. liirta, llornem. Hort. IMn. 1. 231; Eoxb. FI. Lid. I. 650; flf. 
liid, FI. 1. COS). '■ 

IIab. Not unfrequent in tlie tropical forests of Martaban and Tenas- 
seriui, also Andainuns.—FI. June, 

13. L. jUOBUSTA, lloxb. FI. Ind. I. G55, non Laws. — (L, as^era, Wall. 
Cat. 0825 ; L. diffum, Laws, in Ilf. lud. FI. 1. 007). 

IIai}. Not unfrequent in saviinnahs and in open grassy places of the 
forests of Pegu and ArraCan.—FI. Octob.; Fr. C. ,S. 

N. B. — L. robmia, Laws, non Koxb. — L. Snndaica, Mlq. 

14. L. EIJIIIA, Bl. Bydr. 197; Miq. FI. Ind. Bat. 1/2. 011 and Ann. 
Mus, Lugd. Bat, 1. 96. 

Hab. Tcnasscrini, Attaran (Dr. Brandis). ♦ 

W. J?.— L. sangninea^ Kurz in Journ. Ast Soc, Beng. 1873. 60 (not of 
Wall.) is L. aktu, Edg, It js not a Burmese species, and the locality 
Ava should be referred to L, Iwta. 

SAIimACEM 

A. Seeds with albumen. Stipules present. 

Trib. I, STAIBILHAS, Flowers regi^ar. Stamens inserted outside the disk. Leaves 
opposite. ‘ 

TcRprsiA. Ovary 3-cellod. Fruit entire, indehiscent. Loaves pinnate, or larely sim¬ 
ple. 

B. Seeds withoulTalbumon. Stipules none. 

a. Stamens inserted outside or Oh the disk. Flcjj^oers regular. 

Jrih, IL BODONJiAl. Stamens inserUsd outside the disk. Caiwule septieidally de¬ 
hiscing. I/eaves alternate. 

Dodonjea. Sepals valvate. Petols none. Ovules by pairs. Loaves usually simple. 
Trib. IIL JVMRINEJE. Stamorj) inserte^, on the disk. Samaras indehiscent. 
Leaves opposite. 

Aona. petals non© or present. Disk annular. Samaras 2. Leaves simple or pal- 
maiely lobod. 

1. Stmnem inserted inside the dish, sometimes unilateral. 

THb. IV. SAFIEBEJi. Leaves alternate, or rarely (in Aisculus) opposite. FIowots 
regular or irregular. 

* JFr7iU or ^it-hbes indehiscent, drupaceous, Jkshy or rarely emiicate or erusta^ 
eeous. f 

' X Fruit entire, 1—4-&lled. 

, •' 0 Ko petals. Floweiu polygamously dioeciouB. 

fitmEiCHBSA. Calyx small, valvate or nearly so. 'Disk unilateral. Seeds aiilkte. 
Leaves abJ^ptly pinnate. 
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0 0 Totals present, fumklied witli soaJos. Hoirers polyg^mously 
monoecious. 

LErTSANTHES. Flowers reguliiv. Disk regularly annular. IjOaves pinnate. 

HiMiGYKOsA. Flowers iiTCgnlar. Disk nnilaleral, cushion-like. Leaves pinnate. 

X X Fruit divided deeply' or to the base into 3--2 lohes, thedohes often 
feolitaiy l>y ahortiou of the others. 

0 Flowers imgular. Arillus none, 
t Leaves pinnate. Trees. 

Ditteiasma. Fruit dtioply 1—3-lohed, the lohes drupaceous, globose. Testa bony. 
Embryo curved. Disk half cresceut-shapf'd. 

EEtOGLOh.suM. Fruit to tbe base 1—3-lobod, the lobes oblong. Testa membranous. 
Embryo stiuight. Disk unilateral. • 

^ t t Soaves 3—l-foHolate. Shrubs or small trees. 

ALLorHTLTfs. Flowors mcgular or almost regular, with tho place of tho 6th petal 
empty. Sepals orbicular. PotalS with scales. Fruit-lobes fleshy or sappy. 
Eawjraes simple or compound. 

0 0 llftwcrs regular. 

t Seeds ypthout arillus. 

Sapindus. Fruit-lobes deeply or to tho base separated, by 2—3 or often solitary by 
abortion, tho pericaip crustaecous or coriaedbus, smooth. Testa crustacoous or 
membranous. 

XEnosi'iiUMUM. Fruit-lobes scptirated to tlie base, by pairs or solitary, the pericarp 
crustacoous, tuhorcled. Testa fleshy and pilose within, resembling an arillus. 
f t Seeds truly arillate. 

Nephelium. Fniit-lolies 1—3, separated to the base, the pericarp ooiiacoous to crusta- 
ceuus, smooth to vmiously tubercled, mmieate, and echinate. Seeds entirely 
euvelopfid by tho tirillits. 

PoMETiA. Fruit-lobes 1—3, sepjrated to the base, the pericarp corticate, smooth. Seeds 
oiillato at the lower end. Hardly dift'eront from NejAmlium. 

* * Fruit a dry ikhisceut cupsitle, the va-lm from woody to coriaceous and mem¬ 
branous. ^ * 


0 Ovules solitary in each cell. 

x Trees or shrubs. Loaves pinnate. Capsule coriaceous or woody. 
Flowers rcgirlar. , 

t Petals cueuUate, or the blade shorter than the cucullato scale. 

Sctphopetalum. Style obsolete. Petals oucullate, without scale. 

Pahanepheucm, IMals broadly trigonous, smaller than tho cucullato scales. Stylo 
long. Capsule S-valved# woody, tubercled or aouleate-muricate. Leaves pinnate, 
the efld-leaflets temate. 

* t t Petals flat or nearly so, longer than tho scale if present, or 
the petals minute or wanting altogether. 

CepANU. Calyx cup-shaped or tho sepals distinoi Capsule S-quetrous or -lobed pr 
didymous. a 

X X, Twining tendril-bearing juidershrubs. leaves twicetemateiy 
folrolate. Capsule bladdery-membranols, inflated. Flowers 
irregular. ' , 

Cardiospeemcm, Sepals 4, the 2 outer ones email. Petals 4, witli ba^l scales. DiA 
almost reduced to 2 round or linear glands opposite the lower smaller petals. 

0 0 Ovules by 2, or more in each ctJl, Trees. 
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K Capsde membranous or chartaceous. Ilowers regular, tbe sepals 
free. Leaves piimato, alternate. 

Hakpuuu. Petals mthout scales, but sometimes with inflexed lobes at the base of 
the blade. Stigma linear, often twisted. Capsule didymously 2-lobed, chartaoedhs, 
not winged. Seeds ariUate. ^ 

ZoLMNOEBU. Petals with a woolly scale. Stigma 3-toothed. Capsule by maceration 
of the cell-walls often 1-cellcd, 3- or rarely 2-winged, chartaceous. Seeds without 
arillus. 

X X Capsule thick or fleshy-coriaceous. Flowers irregular, the 
calyx tubular or bell-shaped. Loaves digitate, opposite. 

ZEscuius. Flowers rather ^owy. Stigma simple. 


Turpinia, yent. 

Conspectus of species. 

t 

Leaves apiculate to abruptly acuminate; flowers about 2 lin. across; fruits the size of 

a oheiTy, firmly fleshy,.... T. pomi/era. 

Leaves almost caudate; flowers miiyite, about a Unc across: fruits the size of a stn a l l 
pea,... T. montana. 

1. T. POMIFEEA, DC. Prod. II. 3; Hf. Ind. I. 098 

plea pomifera, Roxb, Cdrom. PI. III. 276. t. 279. and FI. Ind. I. 633 j T. 
spJmrocarpaf Hassk. Cat. Bog. 228; Miq. FI. Ind. Bat. 1/2. 593). 

Hab. Frequent in the tropical forests of Pegu and still more so in 
those of Martaban and Tenasserim; also Chittagong.—FI. Fehr,; Fr. C. S. 

2. T. MONTANA, (ZantJioxylon monianum^ Bl. Bydr. 24i8; Miq. FI, 
Ind. Bat. 1/2. 670). 

Vae. a . OENUINA, panicles very slender aild lax, as long or longer than 
the leaves, the ultimate branchings almost filiform. 

Vae. Nktaucnsis, {Tmp. Hcpalemis, Wall. Cat. 4277, non WA.; 
T. pomifera var. Eepalensis, Laws, in Hf. Ind. FI. I. 699), panicles shorter 
and more compact, stiff. 

Hab.^ Var. fi. frequent in the hill-forests, especially the drier ones, 
and the pine*foreSts of Martaban, at 3000 to 7200 ft. elevation.—FI. 
March. ' « 


Dodoneea, L. 

1. D. Tisco^i, L. Mant. alt. 228; Hf. Ind. FI. I. 697.—(D, angus. 
t^olia, L. f. Suppl. 218; Eoxb, ®'l. Ind. II. 256; D. dioica, Eoxb. 1. c. j 
:^%mamiam^ DC, Prod. I. 616 j Wight III t. 52 ; D, pentandra^ 
Oiiff. Not, Dicot. 548), 

, Hab. Sandy beaches of the sea-shores of TenSsserim, from Amherst to 
Mefgui; also Andamans, Nareondam Island,—Fr, Febr, March. 
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• Acer, Lm. 

Conspectus of species. 

X Leaves simplo, not lobed, with a-basal nerves. 

Leaves usually whitish beneath, the petiole 1—-2 in. long ; cymes glabrous, bwncHets 

blackish, .. .*.. ..A. kurinmi. 

Leaves ono-coloured, the petiole 3—6 lin. long; cymes panioled, glabrous; branchleto 

pale brown,.. ... A. hevigatik*. 

X X Leaves 3-lobed and 3-nerved. 

Glabrous; lobes of loaves long acuminate, entire, ... .....A. isolobtm. 

1. A. LAUBiNUM, Hassk. in Tydsch. Nat. Gesek. X. 138 ; Miq. FI. 
Ind, Bat. 1/2. 682.—Ql. nioenm, Bl. Ilumpli. III. 193. t. 16^, B. f. 1; 
Hf. Ind. FUI. 693). 

Hab. Frequent in the damjj liill-forests of the Nattoung mountains 
in Martaban ; at 4000 to 7000 fft elevation ; Tenasscrim ; also Ava, Hook- 
hoom valley (Griff.). #' 

2. A. iJETiGATUM, yfall. PI. As. rar. 11. 3.1.104; Hf. Ind. FI. I. 
G93. 

Hab. Upper Tcna.sserim, Moulraein District (Falconer). 

3. A. ISOLOBUM, Kurz in Journ. As. Soc. Beng. 1872. 302 j Hf Ind. 
FI. I. G94. 

Hab. Frequent in the damp hill-forests of Martaban, at 5000 to 7000 
ft. elevation. 

Allied to A. trifidum, Thbg* • 

Schleichera, WiUd. 

1. SoH, TEiJTJaA, Willd. sp. pi. IV. 1096; Eoxb. FI Ind. II. 277 ; 
Bedd. FI. Sylv. Madr. t. 119; Brand. For. FI. Ind. 105. t. 20 j Hf Ind. 
FI. I. 681. 

Hab. Common in all leaf-shedding forests, especially the mixed ones, 
from Ava and Martaban down to Tenasserim.—FI. March, Apr. 

Lep^ganthes, Bl. 

Conspectus of species, ^ 

Leaves quite glabrous, not stiff; racemes short and dense, clustered to almost solitary', 
axillary; podicols very robust, about ^ lin. long; petals inside and scale glabrous, 

• • , .. Z. mmitam. 

Loaves large and stiff; leaflets slightly pubendous on the midrib beneath, rigid; 
racemes in larger or smaller axiUary panicles; pedicels capillary, IJ—2 lin. 
long; scale densely white-villous fringed; simple-stemmf^ palm-liko tr^let, 

1. L. montaka, Bl, Bydr. 238 and Bumph, III.lSl ; Miq. FI. Ind. 

Bat. 1/2. 662.— (i. Bfomiana, Hiern. in HI. Ind. FI 1*680), * 

Hab. Tenasserim, Tavoy smd Kelobeti (Wall.), 

2. L. BimMAin:cA, Kurz MS.—(X. mntana, Hiem. in Hf Ind. FI. 

L679,»w»Bl.). 
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Hab. Not unfrequent in the tropical forests of the eastern and south¬ 
ern slopes of the P6gu Yomah and in Martaban, up to 2000 ft. elevation.— 
Fr. Febr. March. 

Leaves very similar to those of L, sessiliflora, Bl. I fear that I am to 
a certain degree to blame for Hiern’s inisidentification of the plant, in 
having referred Brandis’ specimens, as also my own, to Bluine’s L. montana, 
under which name I also put it down in iny preliniinarj Jieport on the Pegu 
forests. It was hardly possible to avoid such rnismatcliings in a lloport 
which was drawn up in less than 15 months, in which period more than 
1000 spefiies had to be named, and keys furnished for the discrimination of 
the species. 

Hemigyross:, Bl. 

1. H. CAiTESCEirs, Thw. Ceyl. PI. 56. and 408; Hf. Ind. FI. I. G71. 
(Molinm canescens, Eoxb. Corom. PI. I. 43. t GO and FI. II. 243). 

Hab. Tenasserim, from Mouliuein southwa^’ds. 

I cannot lay so much stress upon the irregularity of the corolla or of 
the disk as to use it as a divisional character : the most naturally 
allied genera, such as Memiggrom and Lepimnthes, JDilielasma, Krioghs- 
sum, and Sapmdus, or Alloph/lus and SclmicdcUa, are forcibly removed 
from one another, and, indeed, it remains to be shewn whether tliis charac¬ 
ter can be upheld even as a generic ditferential. In Sapindus trifoUatm, L,, 
at least, the flowers can as well ho regarded as irregular, and the close 
aftinity of this species to Kemiggrosa cancscens cannot be denied. 

Dittelasma, Hf. 

1. D. Eabak, Hf. Ind. FI. I. (j72.—{Sapindus Barak, DC. Prodr, I. 
608; Bl. RumpU. III. 93. t. 160: Sapindus polyphgllus, Roxb. Hort. 
Beng. 29; Hf. Ind. FI. I. 685). 

Hab. Rather rare in the tropical forests of the Pegu Yomah ; Tenas¬ 
serim, Moulmem district, rare (Revd. Piiffish). 

Brioglossun), Bl. 

1. E. BTTBiaiNOSiJM, Brand. For, FI. 108.— (E. edule, Bl. Bydr. 229 
and Rumph. III. 119. t. 166, Hf. Ind. FI.. I. 672 ; Sapindus VuUgmosus, 
Roxb. Corom. PI. 1.1. 62 and FI. Ind. II. 282 ; Grifl*. 548). 

Hab. Frequent in the tropical, rare in the moister mixed forests, from 
Pegu and Martab^i down to Tenasserim and the Andamans.—FI, March, 
Apr.; Fr. May, June. 

* AUophylus, L. 

Oonspectm of species, 

^ Bachis racemes glabrous or nearly so. Bmotlets shorter than the pedi- 
celA " ' 
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Leaflets glaLrous, except a tuft of hairs in the ncrvo-axils beneath; racemes simple; 

berries the size of a .. rammus. 

X X liadiis of racemes more or less pubescent or villous. 

Aft softer ]tarta and loaves pubescent or viHous-pubosecnt; broctlots minute ; berries 

the size of a. popper-cUi’li, .. ..,A. »erratm, 

Itatlior glabrous, the nerves of the lo.avoe villous above: racemes usually recurved, the 
bi'actlets linew-subulato, as long or longer than tlie pedicels; berries the size of ft 
pea, ...... -4. a^oreticus, 

1. A. liTTOBALis, Bl. Humph. III. 124. {SeJmidelia liitoralis, Bl. 
By dr. 232 ; Ornilhrophe glabra, Boxb. FI. Iiid. II. 267). 

Hab. Frequent in the tidal and bcach-forcsts, from Chittagong down 
to Pegu and Tenasserim ^ also Andamans.—FI. Febr. to July. 

2. A. «EEEATBS, (SckmkkUa serrata, 1)C. Prod. 610 ; WA. Prod. I. 
110; Sohmidelia villosa, Wight Icon. t. 401; Ornitrojghe villosa^ lioxb. 
FI. Ind. II. 265). 

Hab. Coast-fore»ts* from Chittagong and Arracan down to Tenasse- 
rira. , • 

3. A. APOEETicus, (Schmidelia aporeiica, Kurz in Journ. As. Soc. 
Beng. 1870. 74; Ornitrophe aporetica, Koxb. FI. Ind. II. 264), 

Hab. Frequent in the ujiper mixed forests of Arraeau, up to 1200 ft. 
elevation.—Fl, Fr. Octob. 

Iliern makes 2 species of Indian AUopJigli, viz., those with 1- and those 
with 3-foliolate leaves, hut this character falls to the ground, inasmuch as 
his A. zeglanicus var. 6 grandifolia Schmidelia cTiarlacea, Kurz in 
Journ. As. Soe. Beng. 1874. 183) has sometimes 1-and 3-foliolate leaves on 
the same branch. 1 have nSt been able as yet to studg this genus, but I 
Lave little doubt but that Hicni’s eminently pracftcal conclusions will not 
stand a scientific test. 


Sapindus, rium, 

Consp^tus of species. 

X Leaves pubescent. Leaves unpaired-pinnate. 

All softer parts pubescent; iKiflots in 3—4 pahs with an odd one, A tomentosm, 

X X All parts gkbrotis. 

0 Leaves simple. ' 

Loaves cordate at the narrowed base, the petiole very short and thick; anthers yellow; 

petals emarginate; the scale double, woolly; fruit-lobes the size of a pea, S. Bamra. 
Leaves acuminate or acute at the base, the petiole of the lower leaJes long and longer; 
anthers purple: potitls rounded at apex; tha scale very guort, simple,, woolly; 

fruit-lgbcs about doubly smaller, .......... S, veriiA{htu$, 

0 0 Leaves 2-foliolate. , • 

Petiole only about 2 lin. long ■, leaflets oblong, about 2 in. long, sessile; panicles very' 
slender; fruit-lobes didymous, 1 2 lin. long, ..... . S. rnitrmrput. 

.24 
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1, S. TOMENTOSUS, KurzMS. 

Has. Ava, Khakliycn lulls, Mynela (J. AnderBon), 

2, S. Danuea, Voijjt. Cat. Ilort. Calc. Oi; Hf. Ind. FI. I. 684, cxcl. 
syn. B. veriicillata, Eoxb .—(Scgtalia Danura, lloxb, FI. luJ. II. 2)4; 
mtqdioria verticlllata^ Liiidl. Hot. Ncir. t 1059, non iloxb.). 

Hae. Frctjueut iu the tidal forests of tlic Audamans, also in tboso of 
Pegu and Tenasserim. 

In this species abnormal leaves are often observed of a semipinnato and 
even perfectly pinnate shape, lloxburgli’s Scyialia verticiUala is in n)y 
opinion a dilierent plant. Wallich’s Cat. 8052 D., from HJ3C. and bills 
east of Sylbet, may l)e taken as the type of it. 

3, S. MICBOCAEPUS, Kurz MS. i 

Hab. In the adjoining Siamese pn|vince of Kanbooree (Teysman); 
probably also in Upper Tenasserim.-—Fr, Apr. May. 

Xerospormum, Bl. *’ 

1. X. Noeobhiaxijm, ill. liumph. Ill.lOO; Miq. FI Ind. Bat. 1/2, 
652. 

Hab. Tenas.?erim (Helf. 1006). 

Mr. Hiern confounds two geuerically different plants, viz, the true 
Malayan pbuit and Sapindus ylahrcdus, Wall. (= Cupauia glabrata, Kurz), 
from Sylbet and the Kliasi bills. ‘ 

NepiJiBlium, L. 

Conspectus of species. 

• TetaU none. Cah/x imthed, 

0 Truits covered with soft fleshy suhuluto or angnlor-conioal prickles. 
Glabrous; leaflets glaueouf or whitish beneath, prickles of tlie fruit fl(‘sliy, long, coni¬ 
cally angular, tnincatf', glabrous.iV, Griffithicomm. 

As procciiing but leaflets liroadcr; prickles of Iruit variunsly cuiTcd and incru'vcd, | in. 

long, tawny pubescent at their dilati d bases, snhulato or raixdy 2-cleft, fV. eht-ymn. 
Leaflets more coriaceous, jialo coloiued beneath or almost ono-colourcd; fruits and 

prickles as in preceding hut quite glabrous, . 2(. 

0 0 Fruits tuliercled. 

Leaflets verj' coiiacoous, small, the net-venation quite obsolete, the nerves thin and 
fiiijit; fruit-lobes ellipsoid-oblong, the size of a prunp, covered with idiaip cem- 
prcssed-tosselnte tubcrolos, .... IV. J,itohL 

* prmpnt. Wyx rleft U J or tomw the base. ," 

Leaflets firmly coriaceous, glaueesc'cnt beneath, in drying fuscescent, the, lateigil nerves 
thin and slightly prominont; fr’uit-lobes oblong, shortly muricatc, the murices 

about a line long, sharp,.. IV. rubeecem. 

Leaflets thin coiiaeoiKia, luoro or less^^glaiiccscent beneath, the numerous (14—20) lateral 
nerves strongly '■ pranimcnt beneath; fruit-lobes ovoid-oblong, tlic size of a 
. plum, p'rfectly glabrous, strongly tuberelod as in Nf liithi, but not tesselnto, 

..N.hypolmmtmf 

As preceding but leaflets usually smaller j fruit-lobes globose, the «uo of a small cheixy. 
qbsolotely tubcrcled or almost smooth, minutely tawny velvety all over, JV. Lmyanym. 
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• 

1. N. Geiphthiafum, Kurz in Joiirn. As. Soc. Betig. 1872, 803.— 
{Sapindacea, Griff. Not. Dicot. IV. 550. t. 599. fig. 1). 

IIab. Ava, Kliakliyon bills (Griff. J. Anderson).—Fr. May. 

* lliern identifies the above species with AT. mutahih, Bl., a spocios which 
is distinguished at once by its irregularly tubercled fruit-lobes (hence Blume 
formerly confounded it with Euphoria Longan). II is deserijjtion seems 
to have been drawn up from specimens belonging to two or throe different 
species, but chiefly to AT, chrgseum, Bl. (Maingay No. 419, Grift'. 997/1). 

2. N. LAPPA(3JiiirM, Linn. Mant. I. 125 ; llf. Ind. 'FI. I. 087.— {Scy- 

talia Bampoutarit Koxb. FI. Ind. II. 271). , 

Hah. Upper-Teua%serirn (Brandis),—cultivated ? ^ 

3. N.^Lixcur, Camb. in Mem. Mus, Par. XVIII. .30; "Wight Icon, 
t. 43 ; Hf. Ind. FI. I. 6S7 .—{ScyiaUa Litchi^ lloxb. FI. Ind. II. 209). 

Hah. Chittagong, cultivated.—FI Febr. to March; Fr. Apr. to June. 

4. N. iiUBESOENf, Hiern in Hf. Ind. FI. I. 088. 

Hab. Tenas,seriin (Wail.) teste Hiern. 

5. N. irrPOLEUOUM, Kurz in Journ. 4s- Soe. Beng. 1871. 50 and 
1874.183, sub No. 10. 

Hab. Bare in the tropical forests along the eastern slopes of the Pegu 
Yomah, but frequent in those of Martaban, up to 1000 ft, elevation; also 
cultivated.—FI. Jan.; Fr. Apr. 

AT. B ,—This species occurs also in Ilindostan (Wight 510), Concan 
(Stocks, &c.), and wild in the shoks of tfie Puluey hills. 

0. N. Lonqan, Camb. in Mem. Mus. Par. XVIII. 30; Hf. Ind. FI. 
I. 089.— (Sei/falia Longan, lloxb. FI. Ind. 11. 170; Euphoria, Lottgana, 
Lamk. Diet. HI. 574; Bot. Mag. t. 4090 ; Bot, Neg. t. 1729 ; Bedd. FI. 
Sylv. Madr. t. 156?) 

Hab. Bare in the tropical forests along the eastern slopes of the Pegu 
Yomah; also cultivated.—FI. March; Fr. May to June. 

Poilietia, Foret. 

1. P. TOMEOTOSA. Bth. and Hf. Gen. pi,; Hf. Ind, FJ. I. 091 
l>p. —{Irina iomentosa, *B1. Bydr. 230; Miq. FI. Ind. Bat. 1/2. 558; 
Eceremanthus efcimius, Thw. ip Hook. Kew Journ, VH. 272. t. 9; B. 
eximia, Bedd. Fl. Sylv. Madr. t. 157), 

Hab. Common in the tropical forests of the Andamans.—Fr. May, 
J uuc. I 

Distinguishable at once from B.pimatsi, Forst., by^its small and very 
differently sliaped fruits. 

Faranophelium, Miq. 

1, P. XESXoPnmuM, Miq, Suppl, Pi; Sumatr. b0^.—{MiUea xmto- 
phylh, Miq. Ana. Mus, Lu^. Bat, UI. 88). 
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Hab. Tenasserim, Moulmcin Pistriet (Falconer),, 

In HBC. are some loaves from the Khakliycn-hills which apparently re¬ 
present a second Burmese species of this genus, if they should not be identi¬ 
cal with Hiern’s Scgphojietalum, the description of which is too imperft/^jt 
to enable one to recognize from it the' plant intended. They have the 3 
end-leaflets similarly temate and in texture and uervature are almost the 
same as the above, 

SoyphopetalTim, Ilii'm. 

1. S. BAMiFLonuM, Uiern in Hf. Ind. FI. I. GfO. 

Hab? Ava, hill-l’orests of Hookhoom valley (Griff,) teste Hiem, 

I have not seen this plant, and place it near £ara7ieplieliiim simply by 
guess. The petals are tlitferently described and the style is said to bo 
obsolete,—characters which would keep it‘^listiuct from Miquel’s genus. 

Cupania, rium. 

Conspectus of species., 

Suhg. I, Ku~Oiipania. Capsudes clavalc-pyrifonyi, ^nore or less conspicu¬ 
ously ^-lobed or angular, coriaceous. 

* Petals fiirni.'iheil with a double seale, 

X Loaves am] panicles f^liilsrons. 

Leaflets opaque, glaucescent benealli, the nerves thin; rachis nan-owly wingf'il npwiuds, 

.. C. (Irtjhlhianit. 

Leaflets glossy, one-coloured, strongly n\'Tved an^ nol-veinotl; rachis tiirotc, (7. (jlnbraUt. 

X X LcaflfilH henealh and panicle shortly tawny ]»uhe8ccnt. 

Leaflets chartacoous, fusceseont in dning, .... C.fuseidula. 

* * Petals none orfniihute, without scales. 

Net-venation minute and obsolete; filaments glabrous ; leaflets in 2 pairs, C. Lessertiana. 
Net-venation strong and prominent on both sides; filaments exseited, puhoseent; leaflets 

not fuscescfiiit, . V. ttamairana. 

Net-venation thin hut prominont; filaments short, pubescent; leaflets fuscoscent, 

.. V. Eelferi. 

Suhg. IL Aryicra, Bl. Capsule nearly^ to the base divided into 2 divergent 
lobes, coriaceous. 

Leaflets ohartaceons, reddish fuscous beneath, glabrouspanicles tawny puhcrulonf), 

.. C, mlcHophylh, 

1. C. Geippethiana, Kurz [0, pleuVopteris, Hiern iii Hf. Ind. FI. I. 
677, non Bl.). 

Hab. Tenasserim (Helf. 983). 

What Mr, Eiiern describes as| C. pallidula (Maingay 442 ; Griff. 982) 
is C. pleuTopteris, Bl, 

‘>2. C. (31ABEATA, Kurz iu Journ. As. Soc. Bcng, 1872. 303. {Sapin- 
dm ghbratm. Wall. Cat. 8095). * 

Hab. Bather frequent in the tropical forests along the eastern slopes 
pf the Pegu Yofhah and also in Martaban.—FI. 
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I do not know what Hiem describes under tbe above name, but general¬ 
ly, I think, he has my plant under view. Sapmdus squamosus, Koxb. is 
Cupania regularise Bl., differing from it {Sapindacea 4. Java, Horsfield 
Cofl. is the typical form) in having the petiolules not incrassate. 

3. C. FUsoiDUiA, Kurz in Jcuni. As. Soc. Beng. 1872. 302 j Hf. 
Ind. FI. I. 677. 

Hab. Tenasserim (Helf. 993). 

4. C. Lessertiaita, Camb. Mom. Mus, Par. XVIII. 46, t. 3.; Hf. 
Ind. FI. I. 678. 

IIab. Frequent in the tropical forests of tbe Andamans; Tenasserim, 
Mergui.—FI. May, Jnno^ 

5. C. SKimatbaka, Miq. FI. Ind, Bat. 1/2. 609 ; Hf. Ind. FI. I, 078. 

IIah. Bare in tlie tropical ferosts of the Central Pegu Yomah ; appar¬ 
ently frequent in Tenasserim fronf Moulmcin down to Mergui.—Fr. Apr. 
May. • 

6. C. Helfkhi, Hiernrin Hf. Ind, PI. I, 679. 

IIaii. Tenasserim or Amlamams (tlelf.)^/c«/e Hicrn. 

Not known to mo, unless No. 9S2/1 of Heifer’s collection be meant. 

7. C. ADENOPiirLLA, Planch, in Hf, Ind. FI. 1. 077. 

Had. Tenasserim, from Moulmcin to Mergui. 

Cardiospernium, L. 

Conspectus of species. 

Slightly pubescent or glabrous; kaflets often acuminate produced; flowers 1—1| lin., 

^ .,C, jUalkmihxm. 

Softly pubescent; leaflets usually short and broad; flowers 2—3 hn.,. G. cnufmiis, 

1. C. Haltcacabum, L. sp. pi. 025 ; Eoxb, PI. Ind. II. 292 ; Wight 
Icon. t. 508 } Bot. Mag. t. 1049 ; Griff. Bicot. 546. t. 599 ; Hf. Ind. FI. 
I. 670. 

Hab. Not unfrequent in w.a^e places, along river banks, &c., of the 
plains, all over Burma.—FI, and Fr. H. and li. S. 

2. C. CANESCENS, Wall. PI, As. rar. I. 14, t. 14; Wight Icon, t. 
74; Hf. Ind.Fl. 1.670.' 

Hab. Avfl, apparently common.—Fi. Fr. oo. 

HwpuUia, Eoxb. 

1. H. ctjfahtoides, Eoxb. FI. Ind. I. 645; Hf.(Jnd. FI. I, 691 
{Sireptostigma viridiforumy Thw. in Hoot:. Journ. B*t. 298. t. 9. A; 
H. imlrieatay Tbw. Enum. Ceyl. PI. 56; Bedd. FI. Sylv. Madr. 1.158), 
Hab. Ftuquent in the tropical forests of tbe Andamans; Chittagong. 
Fi. June. 
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JBsoiilus, L. 

1. A. AsaAMTCA, Griff. Not Dicot. S-tl, — (Kippocasianeee sp., Griff. 
1. c.; A. JPundunna, Wall. Cat. 1189, nomen nudum; Hf. Ind. FI. I.'07f5). 
Hab. Damp hill-forests of Upper Teiiasscrim,—FI. Apr. 

ZoUingeria, Kurz. 

1. Z. MACKOCARPA, Kurz in Joum. As. Soc, Beng. 1872. 303; Ilf. 
Ind. FI. I. 692. 

Hab. Not unfrequent in the-dry forests of the Promo District, along 
the spurs of the Yomah.— FI. probably close of It. S. ; Fj‘. March. 

The genus is named in honour of the late H. 'Zollinger, tl'e author of 
BO many valuable botanical papers, which, owing to their being written in 
the Dutch language, remain almost uuknoavn to the majority of botanists. 

[To bo contmucJ.] 


1875.] Eoptilia and Amphibia of Western Tibet, TurhesUn, ^e, 191 


XV.— List of Eeptilia and Amphibia collected ly the late Db. Stoliczka 
* in Kashmir, lAiddh, Eastern Turhcstdn, and Wakh&n, with descriptions 

of new Species.—By W. T. Blasfobd, E. B. 8., E. Z. 8. 

(Ileceived Oct. 30tli,—Road Nov. 4, 1875.) 

The following list of the Eeptilia and Amphibia m Dr. Stoliezka’a 
collections is similar to that of the Mammalia already printed in this Jour¬ 
nal (ante, p. 10-1), and is similarly published in anticipation of ful^accounts, 
-which cannot be issued pjitil the accompanying illustrations are ready. It 
is proposed tt figure all new species. 

The country traversed by Sir D. Forsyth’s mission, to which Dr. 
Stoliezka was attached as naturalist, may be considered as consisting of the 
following zoological siAdivisions :—hills between the Panjab and Kashmir, 
the Kashtni|| valley, Ladak* (the upper Indus valley, extending to the 
Karakoram), the Kuenluen range south Yarkand, Eastern Turkestan 
(comprising the plains around Yarkand and Kashghar), Sarikol (the hilly 
country between the Turkestan plains and the Pamir and Wakhan). 

The colleotions would, doubtless, have been much larger had not a great 
portion of the country been traversed in the depth of winter, when the 
ground was covered with snow, and no reptiles could be seen. None were 
consc([uently obtained on the southern slopes of the Thian Shan mountains 
nor on the Pamir. 

The only orders of Jieptllia represented are those of lizards and snakes. 
No tortoises were met with. 


EEPTILIA. 

LACEETILIA., 


1. Steilio Himalatakus.—L adak. 

2. S. TTJBEBCUiiATTJS.—Hills between the Panjab and Kashmir. 

3. S. AoHOBENSis.—Jhilam valley, Kashmir. 

4. S. Sto^iczkanus, sp. no/. 

5. squamis dorsalilns mediis majoribus, hand in lineas reyuhres ord^ 
inatis, oUase carinatis, lateralihus minorihur, acute eannatk, podtice subee- 
qualilm ; nonnuUis mucronatis ciroum tympanum, et in /iisciouhs ad latera 
colli et supra humeros dispositisj. caudalibui carinatis, mucronatis mrticil- 
latis, dorsales vix maynitudine exeedentibus ; straminem, capiie dorsoque 
posteriore niyro-punctaiis, dorso antcriore niyrp, stramineo transversim 
fasciato. 
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Plains of Eastern Turkestan. 

r 

The distribution of the scales on the back is somewhat as in 8. Canca- 
gicus, bnt that appears to be a stouter form with far more enlarged scales on 
the sides, larger tail scales, and a patch of thickened scales in the middlc^of 
the abdomen which is wanting in the form now described. The present 
species may be near 8, Araleiisis (Agama Arahmsis, Lioht. in Eversmaim’s 
‘ lleiso nach Buchara’, p. 144), the only other steppe form known, but that 
species is described as being very dilibrently coloured, as having the toes 
fringed, and the dorsal scales strongly keeled and pointed. 

6. ^HETNOCEPnALTIS ThEOBALDI. 

I T. Theobahll, Blyfcli, J. A. S. B., 1803, XXXTT, p. 90? 

P. cnmbu'oh'idm, Oiiuthor, Kept. Brit. Jutl. j). 10], ncc Pallas. 

P. Stoliczkui, St(*indatliner, Xovara-Expedilion, ]{o])lilk'u, p. 23, PL J, Fig. 0, 7. 

P. mutfirolvulus andP. Foraythi, Audorsoii, f*. Z. S., 1872, pp. 387, 390. 

Ilah, Ladiik; Kuenluen; Eastern Turkestan ; Sarikol. 

V 

After going through the various descriptions of LaceH^caudkohula 
by Pallas, Eversmann, and E’chwald, and comparing their figures witli the 
Tibetan species, I am satisfied that the form originally described by Pallas 
is dillerout, and that it is probably one of the smooth species like V. '‘naciila- 
tm and P. axillaris^ both of which have a habit of coiling their tails, whilst 
P. TheobaUi has never been observed to do so. The markings on the tail 
in all Fhrynocephali 2 iVQ very couhtantaiul tho.se of the true P. caudicoUiihis 
are different from those of P. Tlteolahli .' It is impossible to enter at length 
into this subject here, but in the full account of the species 1 shall give my 
reasons in full for changing the name.* 

Although the form called by Dr. Anderson P. JPongtU appears distinct 
at first and is, as a rule, differently coloured on the body, 1 can find no con¬ 
stant distinction from P. TheohaUi 

6. P. AiiEtAEis, sp. nov. 

P. majorf lam, cauda cUngata, p^de anteriore in adulto vis femur 
aitingente, squamis omnibus lavibus, caud^ts aj>icem versus exceptis; supra 
grueus, maculd rubra utrinque post axiUam noiatm,membris caudoque fas¬ 
ciis fuscis iransversis signatis, liac ad medium fuseo-annulald, mnquam ad 
apicem nigrd, subtm albidus. Long, totkipoll. 5 —6, caudee f totius longi- 
tudinis subeequante. 

* 1 should, howover, mention that T think there is reason to doubt whether the 
specimens ftssigned^ to P. emdivolmlus in tho Berlin Museum are rightly named. It 
was upon Dr. roters’ls comparison of Tibetan specimous with the former that Dr. Giin- 
the* based his identification. At all events, the characters of a specimen from tho 
Bei'lin Museum desoiibod by Dumeril and Bibron ditfer from tho original dcscrij)liou 
giton by Pallas. 
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Eastern TurkesMn, in the plains. 

A large, rather long-tailed species, with the same structure as P. maeu- 
lotus and the same habit of coiling its tail. It is distinguished, when adult, 
by its limbs being shorter and the toes less fringed, and by colouration. 
P. axillaris has a red spot behind ^ach shoulder so as to bo partly concealed 
by the fore limb when laid back and it never has the tip of the tail, black 
whilst P. maeulatm always has. 

7. TEEATOSciNCtrs KEYSEEMNan.—Eastem Turkestan. 

8. Gymeobacttles Stoliczkji, • 

CyHodaetyhis Tarkandenfis, Anderson. P.*Z. S., 1872, p. 381# 

PTot.—Ladak. 

From an examination of Dr.«A.ndersou’s type specimen, I have ascer¬ 
tained that it is idenijeal with the species previously dcjscribed and figured 
by Steindachner (Kept. Nov^ Exp. p. 15, FI. II, fig. 2). I also think that 
Dr. Andersoif must have been misinformed as to the original locality of the 
specimen lie described, for the species abounds in Ludak, whilst it is replaced 
by other forms of the genus at Yarkand. 

9. G. ILONOATTTS, Sp. nOV, 

G. elongatm, corpore gracili, cauM attenmta, m-emlris exililus, dorso 
tuhcrculis mojoribus latis confertis ornate^ inter tuherculas sgmmis rotundis 
parvulis induto, caudd suhtus scutis majoribus instruetd, verticillatd serie 
ulHmd veriicilli eujusque ^ squamis majorihus earinatis superneet ad 
lalera omnino compositd, ports preeanalibus ad 5; grisem transverse fusco 
fasciatm. Long. poll. 5, caudoe 2.8. 

Hah. —Yangihissar, Eastern Turkestan. 

A peculiarly elongate form of the group of G. Caspius, distinguished 
from that and all allied species by its slenderness and by the peculiarity of 
the tail having no spinose tubfrelos, but only the last row of scales in 
each ring enlarged and carinate without any intervening small scales, 

• 

10. G. MICBOTI8, sf>, nov, 

G. panm Tobustus, capite * brem, d^resso, mmtu auditorio minim ; 
caudd attenmtd, Icsvi, baud verticillatd, membris hrevimeulis ; dorso gram- 
lato, tuherculis subcqrinatis ornatof arenarius, fusco minute punctatm, 
subtus albescens. Long, iota 3.2 poll., oauda 1,8. ^ 

ILab. —Eastern Turkest&n. * ^, 

A small sandy coloured species with a smooth tail and the back 
tuberculated. It is remarkable for its very small ear-orifice. It appeara to 
be a house-gecko and was found about old walls. It is probably allied to 
the species described by Pallas under the name of Laoerta pipiens, but that 
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is said by its describer to have all the back scales yniimlar, and to be 
marked with angulate cross bands. 

11. Eeemias Yarkanbensis, sp. nov. 

E. Mcrnleo-oeelkta, Anderson, P. Z. S., Ifi72, p. 373, nei: Diim. et Bib. 

E. gracilis^ supra gruea vel olivacea, nigro-maculala^ ocellis alhidis 
nigro marginatis utringue ad dorsum in srrieni longitudinalem dispositis; 
suhius albida; scutis nasalihus kaud (imidis, ^yrtrfronlali mico, a rostrali 
supranasalihus atgue a veriicali postfrontalibus longs disjuneio; infra-or- 
bitali ad labrumpertinente; dentibm palainlibm nxilUs; scutis venfralibus 
in series* long it udinales (poiius obliguns)\-i —16, et in iransversas ad BO 
dispositis; poris femoralibm utringuc 9—14, sguamis iufradiaitalibus i>ix 
earinatis. Long. 0 poll,, caiidaB.l, 

JYttii.—Eastern Turkestan. 

This species was referred by Dr. Anderson to E. mmileo-ocellata of 
Dumeril and Bibron, but it appears to me to ditfer in having the nasal 
shields not swollen, the dorsal scales closer together, almost without inter¬ 
vening granules, and, I think,'in being more slender. E. cosruleo-oceUata 
has the tail scales keeled ; as a nilc they are smooth in the basal portion 
in E. Yarhandensu but the character is not constant. Tliis species appears 
more closely allied to E. muUiocellata (iuntlier and may perha})s be 
identical, but that form is described as having an azygos shield between 
the postfrontals, an enlarged shield in the middle of tlie collar, and 18 rows 
of scales across the belly. I scarcely think, too, that Dr. Gliinther would 
have omitted to mention the absence of tumidity ii* the nasal shields which 
distinguishes E. Tarhaii.denns from other forms of the genus. 

lift. E. YARKANBEJfSia, var. ratuuata. 

E. Yarkandensis magis infuacata, scuta infra-orhitoli diviso, parte supe^ 
liori a labro discreto. 

Hob —Valleys of the Kuenluen range, south of Yarkand. 

This differs from the type in having'the infra-orbital shield divided, and 
in darker colour. Neither character, however, is cpiibe constant, and there 
is one dark specimen with the infra-orbitui undivided. 

12. ErEMIAS VEEMreULATA, Sp, nOV. 

supra grisea, nigro-vermieulata, suit us albida, elongata, gracilis; 
dorso granulosa, scutis nasalibus tumidis,pr(Bfpontali unioo a rostrali supra¬ 
nasalihus atque a verticali postfronialibm huge disjuncto; supra-orbitalibus 
convexis, omnino sguamis minimis rotmdis circumdatis; infra-orUtali late 
ad labrim pertinente, dentibus palatalihus nullis; scutis ventralibus in series 
10—20 longitudinales (potim ohUguas), atgue 36—41 tremsversus dlsposi- 
fis; ports femralibus utnngue sgmmis infradigitalibrn vix cari- 

mUs. Long. 1-4) poll, caudcs^'l. 
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Mdb. —Eastern Turkestan. 

Allied to the last, but more slender with a longer tail and longer limbs. 
It^ias more numerous ventral scales and femoral pores, swollen nasal shields, 
the supraorbital disk surrounded b^ granules, and different colouration. 

13. Eumeces TiEMOLATUS.—Between Mari in the Panjab and Kash¬ 
mir. 

A single specimen 13 inches long, stouter than the type, and with 23 
rows of scales round the body. 

14. Mogoa Himalatana.—M ari, Panjdbj Kashmir. 

15. M. Stoltczkaj (? = Jlf. Ladacensis). 

Eiipyrpes SMoluzhai and E. Kargikmis, Stciiidacliner, Novara ^Ixpedition, Eeptilian, 
pp. 4-5, 40. , 

EunuTCs Ladaccum, Anderson, P.£. S., 1872, p. 375. 

Hub. —Ladak. ^ * 

I am unable to identify^this species satisfactorily with Eumeces Lada- 
crnsis, (liinthor, because in not one out of the twenty-four specimens col¬ 
lected does the forefoot reach the end of tlio’snout. Anderson also noticed 
this Still 1 think it probable that the two are identical.* E. Kargilensis 
Wits chiefly distinguished by Steiudachner because of its having 4 instead of 
5 suitralabials before the inl'raorbital. In some specimens collected there 
are 4 on one side and 5 on the other. 

OPJfJDfJ. 

16. TrPHLOPS POSRECTUS ?—Jhilam valley between Mari and Kash¬ 
mir. * 

This appears stouter than the type and may bc*distiuct. Only a single 
specimen was obtained. 

17. COMPSOSOMA Hodosont.—K ashmir. 

18. Ptyas mucosijs.—K ashmir. 

19. Zamekis Raveugieri. . 

Colubio' Jiavergiiri, Men. Cat. Rais. p. 69, (18.32). 

Zamnis candmlinmius (iunthor. Cut. Col. Hiiakoa, Brit. Mus,, p. 104 (1858). 

Z. Eaveygieri and Z. Fedtsehenkoi, StraucU, Schlangea des Hiissisclieu Reiclis,‘Mem. 
Acad. Hci. St. Pet.*XXl, No. 4, p. 127^(1873). 

Hah, —Eastern Turkestan. 

The colouration of the three specimens obtained is that of the variety 
called by Strauch Z. Eedtsehenhoi, in which the tail is spotted instead of 
being striped. In describing the specimens found in Pejsia, 1 have shewn 
that the two forms pass into each other. 

* The locality of E. Ledacensifi, Giinth. Kept. Brit. Ind. p. 88, rests upon the 
authority of tho Messrs. Schlagintweit, and conseiiuently no reliance can be placed 
upon its acciu'acy. 
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20. Thopidonotus hydexjs.—E astern Turkestan. 

21. T. PiATiCEPS. —Mari and Kashmir. 

22. Taphbometopcm lineoiatum.—E astern Turkestan. 

23. ViPEEA OBTUSA. » 

V. Euplratica, Martin, P. Z. S., 1838, p. 82. 

V, ohtusa, Dwigubsky, teste Stianch Mem. Acad. St. Pot. XXI, No. 4, p. 221. 

24. Halis Himalaiajtits.—M ari and Kashmir. 

AMPHIBIA. 

• BATRAOEIA, 

1. Rana ctanophltctis.—B etween Mari and Kashmir,- 

2. Diplopelma cabnaticdm.—T inali between Mari and Kaslirnir. 

3. Bueo vmnrs.—Kashmir ; Eastern Turkestan ; Wakhan. 

4. B, CALAMiTA ?—Kashmir. ^ 

c 

XVI.— on a few new Oaks from India. — By S. Kunz. 

(With Plate XIV.) 

(Rocoivc'd Sept. 30th; — Read Not. 4th, 1875.) 

Some time ago I received, tlirough the kindness of Capt. J. Waterhouse, 
two acorns collected by Capt." W. G. Hughes, Deputy Commissioner of 
the hill-districts of Arraean. They were obtained in the hills of Arracan 
at some 5000 or 6000 ft. elevation and proved interesting, the one as being 
a full-grown acorn of ^uercus mespilifoUa, a species previously known 
only from Ava and Prome and which I have hitherto considered (see 
Flora, 1872, p. 398) to be only a variety of Q. semiserrala, but which I must 
now acknowledge as an entirely distinct species; the other as being 
a young specimen of a new species of which a full-grown cluster of 
acorns from Assam exists in the jCalcutta Herbarium. 1 have in vain 
tried to obtain either flowers or loaves of this species from the Khasya Hills, 
and, consequently, am compelled to name and, describe it solely from 
the fruit. I have to do the same in tlu^ case of to Q. oUa, another new 
species from Assam. The figures, however, will, I hope, assist in their future 
identification. I take this opportunity of giving descriptions of a few 
other new species collected by myself and others in the Sikkim Himalaya 
and Burma, 

1. Qtjebcts xtlocabpus, nov. sp., PI. XIV, Pigs. 5—8. 

*Eructus per 2—3 in massara irregulariter obovoideam 1—2 poll, in dia- 
metro connati; nuces apice tantum liber®, depresao-globos®, laves ; cupula 
dum immature nuces omniuo inuludentes demum circulariter apertm et uucis 
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apicem exponentes, gfosse et irregulariter Ugnoso>muricafcc0, glabrae, tuber- 
culis (reap, squamis) brevi-conick obtusiusculis lineam circiter longis mar- 
gijjem versus minoribus et obsoletis obsolete-multiseriatira obtgctae. 

Hab.— Axracan Yomah, east of Akyab, at 4000 to 6000 feet elevation; 
Assam. (Hughes). 

2. Qttebctis olia, nov. sp., Plate XIV, Fig. 9. 

Rami adulti leeves, nigri; spica fructifera c. 4 pollicaris, robusta; 
cupulee libera) cum 1—2 parvis abortivis basi adnatis, subturbinatae, poll, 
ill diametro et circiter i poll, alt®, crassissimm, fulvello-t#mentell®, 
squamis numerosissimis Utissimis atque broviter et abrupte acumiuatis mul- 
tiseriatis obd^tctse; glans depresso-globosa e cupula vis exserta, l®vis, nitens, 
subcapitato-raucronata. • 

Hab.—A ssam (Jenkins). 

• * 

3. Quebcus pachtphtlIiA, nov. sp., Plate XIV, Figs. 1—4. 

Arbor 60—60-pedalis, glabra, ramulis nigris, gemmis glabris; folia 
oblongo-lanccolata, potiolo crasso 2—3 lin.'longo sulfulta, longe et magis 
minu.sve abrupte acuminata, basi in®quali acuta, crasse coriaeea, 3—5 
poll, longa, costa nervisque circiter 8 utrinque supra impressis subtusque 
crassc promiiientibus percursa; spicse femineee crass®, pruinos®, 3—4 poll, 
long®; florcs femiuei 2—4- (vulgo 3-) ni; perigoiiium brunneo*squamatum 
villosuluiii; stigmata 3, rare 4, crasse li»earia, liu. fere longa, erecto-paten- 
tia; pcduuculus fructigerus crassus, 2—4 poll, longus; cupula matur® 
l-H poib diametro, crasse coriace®, cinereo- v. subgilvo-tomentcll®, 
squamis lato-ovato-trigonis acutis crassis in series «ireiter 9—12 indistincte 
ammlatim dispositis, vulgo per 2—3 et plures in massam magis minusve con- 
lluentcs; glans pollicem circiter lata, depressiuscule hemispherica, bene 
evoluta e cupula fore semiexserta, glabra, nitida, in glomeribus nondum evo- 
lutis minus exserta. 

Hab. —Frequent in the hilhforests of the Tongloo and Phalloot 
mountains at 7—8000 ft. elevation (collected also by G. Mann, S. Gamble, 
etc.) 

* 

This species as well as the ^ two foregoing all belong in the vicinity of 
Qitercus spicata', Q. paokyphyUa very much resembles Q. squamata, Roxb., 
a species which in my opinion is incorrectly referred as a synonym to 
Q. spicata. 

4. Qtjeecus Faiconeei, nov. sp. 

Arbor glabra; folia iis Goniothalami sesquipedalis simiUima, elongfato- 
oblonga, IJi—1 ped. longa, basi acuta, petiolo crasso glabro 3—4 lineali sufful- 
ta, breviter acuminata v. apiculata, tenuiter coriaeea, utrinque lucida, glabra, 
nervis numorosis (circiter 20 utrinque) supra impressis, subtus prominentibus, 
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reticulatione satis obsolete; spicaj fructigerfc 1| ped. eircitcr long®, tonien- 
tellffi, glandes obovoideo-globos®, pollicem foro lat®, ]®ves, styloso-apieula- 
t®, pallide brj^nne® et nitid®, ossert®; cupul® concavo-oxplnnat®, margj^i. 
bus plus minusve revolutis, crasse coriace®, ertus ferrugineo-velutin®, intus 
canoscenti'sorice®, liber® v, rarius basi tantum connat®, squamis nuinerosis 
triaugularibus parvis appressis obduct®. 

Hab.— Upper Assam (Falconer). Very nearly allied to (2' Amherstiaiia , 
Wall. 

• 6. CaSTANEA BITEBSirOLrA, 11 OV. sp. 

Arbor 40—60-pedalis, novcllis fulvo-pubescent^ibus; folia valde varialii- 
lia, novella chartacca, ovato-obloiiga adovata, 7—9 poll, longa SI 4—4i poll, 
lata, petiolo semipollicari pubesceiiti suftjulta, in iiervis utrinquo paruiu 
pubescentia, nervis reticulatione laxa crassii et eoiisjiicua; adulta niulto 
minora, coriacca, clliptico-oblonga, brevitor et obtuse'acumiiiaiu, —(5 jioll. 
longa, uti’inque jiagina v. petiolo et in nervis utpiu(iue puberula et glabriis- 
cciitia, squamis minutis argeutais destitiita ; pauicul® magit® et robust®, 
apieibus rarnuloruiii congregat® dense fulvo v. ciiicivo-tomentosa!; fnietus 
involucruin ly poll, fere in diametro, spiiiis obtectum; spin® simpliees, 
strict®, pubeseentes, circa 4 liii, long®. 

Hab.—C ommon in the drier hill forests of Martaban, at 3,500—5000 ft. 
elevation. ^ 

I describe this species as a Casfanea eomu'cting Coatanopsis (including 
Litliocarpm') with Gmianea. Tliis, of course,^ i.s (pnte a practical division 
for the difibrences between all these genera are shnply artiliciul ones. 

Explanation of Plate XIV. 

Figs. 1—4. Quereus pachyplitlla, Kurz. Fig. 1, fruiting s])ikp; fie:. 2, leaf- 
branch ; fig. 3, female inflorcscencp; fig. 4, female flo-wers, Homewlmt magnified. 

Figs. 5—8. Qiicreun xyloearpa, Kurz. Figs, o and 6, rii)c ftuit cliisterM, from 
above and from below; fiig. 7, unripe, ditto, *from Anucon ; fig. 8, scales, somowliat 
magnified. 

Fig. 9. Quereus oUa, Kurz. Aeoma, from the side and from above; natural size. 
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(Kecoived ISopt. 30th;—lioad Nov. 4th, 1875.) 

* 

From amongst the many fine plants which I owe to the late Dr. F. 
Stoliczka I have selected for description this new species of Tnpistra, a genus 
that has hitherto been supposed to be monotypic. The present species i.s 
remarkable for its stiff robust erect spikes, those of T, nutans being short, 
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comparatively slender* and so nmcli decurved that the fruits wlien ripe are 
usually buried in the mould of the dark forests in which the plant grows. 

llakcr, in his Revision of Asparagcce (Journ. Linn. Soc., XIV. 581), 
adefe a doubtful species {T. ? Singapuriana, Wall.) to the genus. Of this I 
have seen only a very bad speeimefl without fruit or flower, but to me it 
appears a llypoxidea or more likely a species of Jpostasia. The same author 
makes Veraironia, Micp, a Falmacea (from which the fleshy scanty albumen 
would alone remove it), having evidently overlooked a little note of mine 
on this genus in the Flora, 1873, p. 221, where 1 have identifled the plant 
with Susum anthehniniicuin of Illume. In this note I have inadvertedly 
overlooked Sifstm minus^ Miq. Suppl. FI. Sumatr. 598, which should bo 
added as a sjltonyiu to Id. JCassintii, Kurz. 

TiIPISTRA SkrOLICZKANA, nov. sp. 


Ilei-ba perennis 3*r-l-pedalis, glabra; folia iis _ T. nutantis similia sed 
multo majorii ct latiora, lanoeolata, utriuque acuminata, in petiolum 1— 
pedalom complicaluiu membranaceo-margiuatinn decurrentia, 2|—3 ped. 
lunga, 4—5 poll, lata, ebartacea spiem radieales, circ. 1 ped. alt®, strict® 
creche, robustie, peduneulo c. 4 pollicari sulfult®, glabra); llores sessilcs, 
inedioeres, i — j l)oll. in diaiuetro, bractea latissiina cucullata obtusa infracts 
sustenti; corolla G-loba, tubus urceolato-campanulatus, limbi laeini® lineari- 
lanceolatie c. 3 lin. long®, obtusinscul®, basi ad faucem antheram sessilem 
oblougam utriuque truneatam 2*locula/l'in gerentes; ovarium ovoideum, 
3-loeulare; stylus suloutus, crassus, cire. 1 lin. lougus; stigma magmlm, 
eonvcxo-peltatum, lobatuin, Scabrum; baccac valde immatur® ovoideo-glo- 
bosyt), eerasi magnitudinis. * 

llAii.— Upper Tenasserim, Moulmcin District (Dr. F. Stoliezka), 


XVIII.— Descriptions of new Indian Blants. — Dg S. Kuez. 

(Witji Plate XV.) 

(Rocoivod Sept. 30th;—Read Nov. 4th, 1875.) 

1. ZaNTHOXYUON ANDAMAlfiCirM, nov. sp. 

Frutex seniiseandens, aculeisilparsis subeurvis brevibus arraatus, novel- 
lls parce pubescentibus; folia imparipinnata, 2—4 poll, longa, petiolo inermi 
aiiguste alato; I'oliola 3—4-juga cum impari, subsessilia, inmquali-rhomboi- 
doa (torminali cuneato-obovato), ^—1 poll, longa, obtusa, membranacea, 
niargine exteriori salvo apieem versus Integra, secus interiore® grosse cre- 
nata, subtus in costa pai'ce pubeseeutia; esetera iguota.— Andamans, 

2. Aglaia paniculata, nov sp. 

Ai’bor raediocris, sempervirens, novellis dense fulvo- v. cupreo-lepiJoto- 
puberulis mox glabreficentibus j folia impari-pinnata, glabra, rhachi terete 
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cupreo'lepidotula glabreseente; foliola vulgo 2-juga pum impari, suboppo- 
sita, ovata ad ovato-oblonga, petiolulo fen-ugineo-lepidoto 2—2^ linealisuf- 
lulta, 4—9 poll, longa, coriacea, glabra, opaca, foliolis surnrais ternatis v. 
pinnato-remotis; flores minuti, pedicellis gracilibus brevibus ferrugiiico- 
lepidotis, in paniculas amplas ferrugineo Idpidoto-tomentosas axillares folio- 
rum longitudine v. paullo breviores dispositi; calyx ferrugineo-lepidofcuis, 
lobis latis obtusis; petala eemiliocam longa, libera; antberas 5 j baccso 
ignotae.— Degv,; Temsserim, 

3. Amooea iactesceits, nov. sp. 

Arbor sempervirens, usque 40-podalis, novollis pallide le[)idotis, succo 
lacteo scatens; folia impan-pinnata, rhachi terete, lepidotuh^. inox glabre- 
Ecentia; foliola 3—2-juga cum impari, alterjia, oblonga ad lanceolato-oblonga, 
petiolulis 2—3 lin. longis sufFulta, basi aevtii obliqua, acuminata, cluirtaeea, 
viridia, glabra, 3—5 poll, longa, nervis venisque supra bcue conspicnis; ilores 
naajusculi, pedicellis eufvis argeuteo-lepidotis lin. longis suflulti, pani- 
culam axillarera petiolo brevioi'em laxam sessilem gracilem paree ramosam 
dense lepidotam efformantes; c'dlyx dense iepidotus; petala 3, lineam cireiter 
longa V. paullo iougiora, concavo-rotundata, glabra; anther® 6; fruetu.s 
obovoideo-globosi, juniores furfuraeco-lepidoti, cerasi magiiitudiue.— Mar- 
talan. 

4. Amoora DTSOXTLorDES, nov. sp. 

Arbor sempervirens, mediocris, novellis cinereo-lcpidotia; folia iinpari- 
piifnata, pedem oirciter longa, rachi petiolo et costa subtus dense canesccuti- 
lepidotis; foliola 3-juga cum impari, alteriia, Oblonga, basi oblique acuta, 
petiolulis 2—3 lin. longis lepidotis sulfulta, subabrupte ct obtusiuscule 
acuminata, tenuiter coriacea, nigrescentia, opaca,,subtus sparse et minute 
argenteo-lepidota; flores parvi, pedicellis brevibus crassis lepidotis suifulta, 
in paniculam axillarem parvam petiolo multo breviorem dense canescenti- 
V. gilvo-lepidotam sessilem ‘disgesti; calyx brevis, dense Iepidotus, 5- 
dentatus; petala 5, lineam vix longa,, obovato-oblonga, glabra; tubus 
stamineus glaber; anther® 10; ovarium o /oideum, pallide hirsutum; stigma 

sessile, magnum, glabrum.— Martaban. ' 

\ 

6. Walsuea oxtcaepa, nov. sp. 

Arbor, gemmis fulvescenti-puberulis; folia impari-pinnata, petiolo 
rachique sparse lenticellatis glabris gracilibus j foliola bijuga cum impari, 
petiolulis ii pollicaribus gracilibus sulfulta, lanceolata ad oblongo-lancco- 
lata, 8—4i poll, ,’onga, tenuiter ehartacea, longiuscule acuminata, subtus 
glaucesoentia reticulatione tenuissimll et inconspicua percursa; panicul® 
fructigerro gracillim® et longe pedunculat®, parce ramos®, glabr®, foliis 
breviores; bacc® immatur® ovato-oblong®, acuminat®, poll, long®, 
cinereOfVelutin®.— Andamans. 
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Daphniphyliopsis, nov. gen. Olacineamm, 

PI. XV, Figs. 1-7. 

Calyx 5-lobulatu.s, accresceiis. Potala 5, raro 6—7, cum ovario conna- 
ta, libera. Stamina perfecta 10, iriv)gulariter v. alternatim longiora. Ovari¬ 
um iiiforum, pedicelliforme, disco epigyno raujusculo aimulari coroiiatum ; 
stylus j)erl)revi,s, simplex. Fructus cum calyce aucto connatus, disco epi- 
gyuo et calyois lobiilis coronatus.—Arbor magna, foliis simplicibus integris. 
Flores parvi, sessiles, in capitula pedunculata axillaria cougesti. 

6. D. c.\nTATA, {Ilex dajohnejphylloides, Kurz in Journ* As. Soc. 
Peng. 1870—72). 

Descripitoui adde: Flores non pedicellati, sed cum ovario pedicclli- 
formi .sos;^ilu,s; ovarium inferum, ^*cum calyce connatum, parco pubescens, 
Jij)ice disco cjiigyiio glabro crasso aimulari obscure lobato terminatum; 
l)acc;c immatune obovcudeai, c. 8 lin. loiigfB, parce pubescentes,-— 
llimalajw ISiklcimcnsis et Martabaniw, 5 —7000 pec?, s. m. 

C 

Natsiatopsis, nov. gen. Olacinearmn. 

PI. XV, Figs. 8—9. 

Flores fertiles ignoti; masculi: calyx 4-fidus, parvus. Corolla tub- 
ulosa, apice 4-loba. Stamina 4, libera, cum corollai lobis altema; fila- 
nienta longa, lata; autliera! lineari-oblgngai. Ovarii rudiraentum” dense 
liispidum.—Herba peremiis, volubilis, scabra, foliis alternis cordato-ovatis 
jjalmatiucrviis., Flores in spjeas vulgo geminas axillaros graeiles dispositi; 
bractouj decidua;. ^ 

7. N. TnuNBEEGiiEPOLTA, nov. gp. 

Herba porennis, volubilis, scabro-pubcrula; folia cordato-ovata v.-ob- 
longa, 5—Gpoll, longa, petiolis 2—2^ poll, lon^is suffulta, breviter acumina¬ 
ta, supra scabra, subtus dense pubescentia, a basi 7-nervia; flores masculi 
brevissime pedicellati, 2 lin. circitot longi, in sjjicas ternas v. saepius geminas 
axillares laxas clongatas tomei tellas disgesti; calyx parvus, 4-fidus, 
pubescens ; corolla gamopCtala, tu nlosa, extus appresso pubescens, 4-loba, 
lobis brevibus reflexis; stamina/4, cum corollae lobis alterna, filamenta 
libera, lato-linearia; ovarii rudimentum hemispliericum, dense fulvo-hispi- 
dum.— Ava. 

8. Miquelta caxceelata, nov. sp. 

Frutex volubilis, ramis tortuoso-striatis ; folia obloi%o-lanceolata, basi 
attenuata, petiolo circiter pollicari suffulta, 4—5 poll, longa, acuminata, ri^iue 
coriacea, lucida, subtus exigue puberuta glabrescentia norvis et reticulatione 
crassis prominentibus percursa; drup® (pericarpio deprivataj) obovato- 
obldhg®, margines versus compressiusculffi, poUicem circiter long®, elegan- 
26 



